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TITLE of THES I S.
y‘The leucocytosis of Variola with a study of the haema-

topoietic organs in the disease, and also of the lesions

of the Skin.
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INTRODUCTTION.

The material on which the whole of my observations are
based was provided hy the epidemic of Smallpox which §re-
vailed in Glasgow from the latter part of 1899, to 19017

I wish therefore Lo evpress my indebtedness to
the Visiting Physician and Resident Staff of the City of
Glasgow Smallpox Hospital for the many facllities offered
me during my daily examinations of' the patients there.

The work has been done in the University
Pathological Institute, and 1 desire to e¥press my warm
appreciation 4of Professor fuir’s kindness, not only in
granting me facilities for its prosecution, but for valu-
able suggestions as to the manner in vhich it should be
carried out.

With regard to the lllustrations, which have all
been made from my owvn prepvparations, the very perfect draw
ings of Fipgs. & & 14, as well as the photographs in Figs,.
6, 10, 11, 12, 13, 18 (upper) 24 4 26 are the work of
Mr, Richard Muir. Figs. Nos. 15 & 25 are reproduced
from drawings by lMr. Jas. Gilmour. The photographs in
¥ig. 7 were done by Dr. Thomas Reid LLD. The remaining
photographs were done in the Patliological Institute, here,

and the Water colour sketches are my own.



THE BLOOD IN VARIOLA.
L HISTORICAL & LITERARY REVIETW.

The alteration in the physical properties of the blood
during the more severe forms of Variola espedially, is
~sufficiently striking. In the earlier stages of the
disease, it more or less rapidly undergoes a change in
Colour, deepening in tint, until shortly before death

in haemorrhagic cases, it becomes almost black in appear-

ance., It also becomes glutinous or sticky, but rarely

forms a coagulum rich in fibrine. Post-mortem, the

blood in confluent or haemorrhagic cases is fluid and
remains so "in vitro" for a considerably longer period

~than normal.

~ . o In conducting my observations on the blood, I
i frequently noticed that both in the tolerably severae
and in the worst forms of the disease, the blood coagu-
lated readiiy over the site of puncture in the earlier

stages of the malady, but that about the period'of acne

of the eruption, little tendency towards coagulation



could be obhserved. Indeed, after puncture of the ear
in some of the most severe cases examined fluid blood
continued to ooze from the puncture in small quantities
for two to three hours,

In this connection it is of interest to note
that MM. Andral and Gavarret who exémined the blood in
five cases of confluent Smallpox in the earlier part of
the last century, stated that “while the blood corpuscles

differed but slightly from their healthy proportion,

the quantity of fibrine varied very considerably. In
no case however vwas the increase above the physiological
proportion, when present, anything but trifling".
(Reference in Dr. Camp’s paper; see Appendix).

In mild cases however, during the whole period
of the increase; but more particularly in the earlier
stages, coagulation of the blood occurs so readily that
the condition of hyperfribrinosis is naturally inferred.

| The odour of the blood in Variola'is also
characteristic. This quality is possessed in most
marked degree by the blood in haemorrhagic forms of the
disease, and is usually very slight or absent in mild
cases, It is not difficult to identify the heavy,
sweet, and slightly nauseating character of this odour

with that emitted from the subject of a confluent or



purpuric Variola during life. At a time when venesec-—
tion was very regularly practised in the treatment of
Variola, the odour of the blood had for some physicians
{particularly, Majendie) a prognostic significance.

Generally speakiné, therefore, the physical pro-
perties of the Blood in Smallpox conflorm to £hose of the
more severevforms of’ sepLicaemia.

The variations in number of the red corpuscles
in the blood'in Variola are slight.  According to Pick,
moderate increasg in their number may be observed about
the 7th to the 9th day; more frequently, however, the
differences in numbers are no éreater than may be ac=
coiinted for by tecﬁnical errors in enumeration. In
severe cases, gradual reduction ih the number, amounting
to from 1,000,000 to 2,000,000 per cubic nmillimetre has
been noted. (Fayem. Arnheim,)

With regard to blood platelets, Pick states that
"at the height of suppuration and for 3-4 days afterwards,
these often show a noteworthy increase". Although I
have not made relative enumerations of these eleménts;
they have come under such repeated observatioh in study-
ing the leucocytes, that I can readily agree with this
opinion, I would say however, that the increase in

platelets may be observed in mild and tolerably severe



cases for a longer period than above indicated. I
have frequently noted their presence, in considerably
larger numbers ‘than usual, as late as the 17th to the
19th days of the diseass. f'hey are on the other hand,
very much reduced in the more grave cases and in those
terminating fatally appear altogether absent.

Prior to the publication in 1870 of M.
Prouardel’s paper, our knowledge both of the occurrence
and degree of leucocytosis in Variola was meagre and
indefinite.,  This author proved the existence of a
leucocytosis in the pre-seruptive stage, which increased
during the development of the eruption and diminished
after the incidence of pustulation. Leucocytosis was
said by him to be in abeyance both in the slightest
and most virulent types of the disease. Verstraeten,
who published his results on the same subject in 1875,
found that the leucocytogis was proportional to the
severity of the case, and was accordingly most marked
in haemorrhagic caseé. In differing from him on this
point my own results are in accordance with those of
more recent observers, |

The results obtained by Hayem, Halla and Pée,
each of whom has examined the blood qualitatively in

the different types of Variola, support the view that



leucocytosis, more or less marked, makes its appearance
in all forms of the_disease. Of greater importance
than the foregoing, both from the number of cases (42)
and the systematic manner in which they were examined
is the paper by R.Pick (189Z). The series of cases
examined by him includes those of all degrees of sever-—
ity. In accordance with other authors, the figures
given in his tables show a more or less marked leuco-
cytosis in all but the mildest forms and in confluent
cases accompanied by haemorrhage. in ﬁery mild cases,
(Variola Modificatissima) the increase in the numbers of
leucocytes isvvery slight, and rarely transgresses an
upper normal limit.

In more severe cases (variola vera,"or suppura-
. tive Smallpox") a leucocytosis at the time of commence-
ment of the eruption is not demonstrable. It speedily
appears however during the develppment of the eruption,
attains its acme about the 9th-llth day and then slowly
wanes, or undergoes a later increase associated with |
the setting in of complications.

The leucocytosis recorded by Pick in confluent
and haemorrhagic cases is insignificant, and its aug-
mentation was traced by him to the occurrence of suppur-

ation or complications.
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’Pustulation in Smallpox, in Pick’s view, was always
caused by a secondary invasion of pyogenic organisms,
and it was not therefore the manifestation of an essential
phase of the diseass. Ke was thus led to the remarkable
conclusion that Variola in gemneral is not accompanied bj
leucocytosis. My observations on the histology of the
eruption, and the contents of its elements (see next
Section) have induced me to form a different opinion.

The important. works on this subject by Dr. Emile'
Weil published in 1901, and the communications of MM
Courmont, and Montagard, published in the same year, are
the only monographs in existence, so far as 1 am aware,
ip which the quantitative study in the variations of
the different types of leucocytes has been made thé
subject of research.

The greater part of my work was done contempor-
aneously with that of Weil, and his admirable Thesis
came into my hands when my own observations were practi-

cally completed.
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He examined 24 cases of various forms of the diseass at
intervals of two or three to five or six days. One case
of Confluent Smallpox was ezamihed daily. Isolated
observations on nineteen other cases are appended to his
tabulated results. As the field of observation covered
by Weil largely corresponds with my own, I shall have
frequent occasion to allude to his work.

The latter authors, who investigated the subject
during the epidemic at Lyons in 1899, examined in all.
twehty-nine cases, the examination of these being for the
most part performed daily and in some cases twice daily.

The conclusions of !M.Weil and of I, Courmont
and Montagard, which differ only in matters of detail may
be briefly summarised as follows:-

(1) Variola is always accompahied by a leucocytos
8is characterised by a notable increase in the mono-
nuclear cells of small and medium size.

(2) During the stage of vesiculation, pustulation
and dessgication of the eruption alike, the polymorpho-
nuclear leucocytes are proportionately reduced in numbers,

(3) This special lseucocytosis is accompanied,
rarely in slight cases,'but regularly in graver cases, by

‘the appearance in the blood of cellular types not normally

found there viz:-
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(a) Intermediate or transitional forms of the neutro-
phile cells.
(b) Iononuclear neutrophiles (Myelothes).
(c) Nucleated red blood corpuscles.
(d) Mononuclear Fosinophiles.
(e) Very 1erge (giant forms) of nongranular mononuclear
cells, ‘
(f) Plasma Cells. (Weil).
(4) In haemorrhagic cases, a leucocytosis if present at
all, only attains feeble proportions. |
(5) Cases terminating fatally are characterised by a
more or less ubrupt fall in the number of leucocytes.

MM. Courmont and Montagard have further special-
ly investigated the blood of infants and children (from
19 days old to 8 years of age) the subjects of Smallpox.
The results of these observations which have not yet
been published in full, show that the general characters
of the leucocytosis in the child are the same as in the
adult. Amongst the differences noted, the more frequent
‘appeerance of nucleated red corpuscles in the infani is
one which, a priori might have been anticipated.

My results are in agreement in all important

respects with those of the French authors Jjust mentioned.

Any differences which exist will be best treated as they



occur in the various parts of my work, and I shall
therefore proceed to record the results of my observa-
tions on the hlood.

Before doing so, however, it is necessary to in-
dicate the precise significance which I have attached to
the terms by which the different types of leucocytes are
designated.

POLYMORPFO-NUCLEAR NEUTROPKRILE.
Besides the common type of leucocyte so designated, I
have included under this name, neutrophile cells
(occasionally with scanty granulations) whose nuclei
wore comparatively simple in form, showing little lobula-
tion. These (see Fig. 1 .) which constitute 3% to
5% of the total number of leucocytes in mild cases, and
a somewhat -larger proportion in grave cases, correspond
with the "Formes de transition neutrophiles" of the
French authors.

I have also reckoned as cells belonging to this
class the results of degeneration or fragmentation of un-
doubted polymorpho-nuclear leucocytes.

Weil has applied the misleading and quite un-
necessary name of "small pseudo-lymphocyte neutrophile®

to such a product, attributed by Fhrlich to the result

of fragmentation of a polymorpho-nuclear cell. This
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process of polymorpho-nuclear destruction in the. blood
of severe cases of Variola is however, not so exXception-
al as Weil regards it. (See Fig. 4 ).
(2) LYITPROCYTE. (Small IMononuclear).
The numerous gradations in size presented by the hyaline
célls of both classes in Variola have caused the inclue .
sion under this category not only of cells whose char-
acters conform to the classical description of the lym-
phocyte, but also of mononuclear cells of somewhat larger
size than the latter, with a nucleus staining much less
deeply than that of the ordinary lymphocyte. Although
this arrangement is doubtless arbitrary it appeared to
me preferable to that adopted by Weil, who separates
these types, designating the former the "lymphocyte" and
the latter, the "mononucleaire moyen".
(3) LARGF HYALINE CELL. (Large liononuclear).
This class includes not only the large cells with re-
latively abunflant protoplasm and oval, usually excentri;
cally placed and feebly staining nuclei, but also the
rarer examples of the following non-granular cells:-
"Irritation" forms. (Turck). These are mono-
nuclear cells whose protoplasm assumes a choéolate brown

tint when stained by Fhrlich’s triacid fluid, and whose

'nucleus, generally excentrically placed, is devoid of



chromatin filaments. The majority of .these cells are
of about the same dimensions as the large mononuclear
cell above described. |

As Turck points out, they make their appearance
in the blood under the same conditions as the liyelocyte,
and they are beliseved by him to originate in the bone
marrow.
Plasma cells, These, which, it is believed, are deriv-
ed from the fixed cells of connective tissues, and are
met With especially in such tissues undergoing pathologi-
cal proliferative changes, are thus described by Weil,
who claims to0 have been the first to have recorded their
presence in the bhlood. They are oval cells of large
size, with relatively large rounded or oval nucleus.
The latter is composed of "several chromatic filaments
which converge towards the centre, without uniting there,
so that the less deep parts of the nucleus cause a
radiate appearance like‘the spokes of a whesl". The
homogeneous protoplasm stains deeply with thionine, more
faintly with acid dyes. The very exceptional examples
of these cells which I have encountered, have been
placeq in this category.

(4) EOSINOPHILES.

This category includes in my statements, not only the
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polymorpho-nuclear but also the mononuclear cells of the
class. The latter however occur but rarely in the blood
and their presence will be mentioned in the summary of
notes made during observation of the blood appended to .
the tables dealing with sach case.

(5) NUCLEATED RFD CORPUSCLES.

Altﬁough the smaller form of nucleated red corpuscle
(normoblast) is that which most frequently occurs in the
blood of severe forms of Smallpox, the larger forms
(megaloblasts) also occur in small numbers. (The occur -
rence of the latter will be mentioned in the notes
attached to the particular cases).

(6) S MYFLOCYTFS.

This class includes only the mononuclear neutrophile

cells as described by Ehrlich.
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METHKODS & GENERAL TECHNIQUE
FIPLOYZED.

Almost without, exception the lower lobe of the ear was
chosen as the site of puncture for obtaining blood. The
ear was first washed with 1-40 Carbolic acid solution,
and afterwards with liethylated Spirit. In cases where
the lobe of the ear was comparatively free from crusts,
or evidences of eruption, the Garbélic lotion was not
used. Ih most of the ﬁilden cases examined, the same
FEar was punctured daily, and in none of the cases was any
trouble caused by successive punctures. Care was always
taken that the actual site of puncture wak free from
eruptive manifestations, and in order to insure this, it
was sometimes necessary to choose another site, either
the opposite ear or the finger being taken.

For the counting of leucocytes in the fresh
blood, the "leucocyte pipette" and ruled slide of the
Thoma-Zeiss apparatus was used exclusively. The solu-
tion used for the dilution of the blood in the pipeste.
was a 3% aqueous solution of Acetic acid which was tinted
by the addition of one or two drops of a concentrated
watery solution of lMethyl green (as used in the prepara-—

tion of Fhrlich’s Triacid fluid).

All the leucocytes contained within the area
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covered by the ruled lines on the slide intersecting at
right angles were counted. The cavacity of the cell o _..
covered by this area is 1/10 cubic m.m. and, as the bloda'
is diluted with 10 vols. of solution in the pipette, the
number of leucocytes in 1 cubic millimetre of undiluted
blood is obhtained by multiplying the number counted in
the manner detailed abdve by 100.

In every case, the numbers given in the accom-
panyong tables represent the mean result of 2 or 3 counts
When these differed from one énother, or the result from
those of the previous days, the result was rejected, a
fresh enumeration being made after re-filling the pipette
The whole of the nucleated cells encountered in the’fresh
blood were counted.

Film-preparations of the blood were always made
at the same time and, in mosi of the cases, such prepara-
tions were also made from,the contents of the vesicles
or pustules at intervals of a few days.

A good many of the dried blood film preparations
were, in the earlier stage of the investigation, fixed
in a mixture of Formaline and Absolute Alcohol,

(Formaline 404 Formic Aldehyde 10 c.c. Absolute Alcohol
90 c.c.)

and stained in one or other of the following ways.
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(a) Mayer’s Faemalum and Fosin.
(b) Fosine (equal parts of a 1% alcoholic sol. and water)
and Methylene bluse.
(c) Fosine and Carbol-thionin blue.
The necessity, however, of having speéimens in which the
‘granules of the leucocytes as well as those of the as-
sociated cells of the bone marrow, if present, were
characteristically stained, became so quilickly apparent
that I adopted the practice of fixing all blood films by
dry heat and staining them by Ehrlich’s Triacid fluid.
All the differential estimaﬁions of the leucocytes given
in‘the following Tables are based on films treated in
this manner. A tenperature of 110’ C maintained for 1l-
1% hours was found to yield uniformly good results.

The differential estimations, for the first tw
or three days of observation, are based in each case on
500 leucocytes of all varieties counted. Thereafter,
when the character of the changes occurring in the white
cells was becbming manifest, 300 leucocytes were counted
as a basis for the percentage calculation, and, although
in a few instances, the proportions pser cent were calcu-
lated on 200 leucocytes counted, it may be stated gener-
ally that 300 forms the basis on which the numbers in the

Tables are given. It must be added that the whole
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series of Jleucocyte-counts in the fresh blood was made

at the same time daily viz. 9 to 11 pm.

CLASSIFICATION of CASES.
Ivhave systematically examined. in this manner sixteen
cases of Variola. These I have arranged in three
groups, according to the severity of the diseasse thus:i-—

GROUP 1. 8 CASES.
Mild cases characterised by discrete eruption in which
the malady, occurring in previously vaccinated subjectis,
fulfilled a normal course.

GROUP 2. 3 CASES.
Grave cases, terminating favourably, ushered in by ¢ -
severe prodromata, and accompanied by an abundant erup-
tion, semi-confluent generally on the face, and shoiring
the same tendency in certain areas.over the trunk or
limbs.

GROUP 3. 5 CASES.
The most severe class of cases, including confluent and

haemorrhagic types of the disease. With one exception
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(severe attack in unvaccinated sunject) all the cases
in this group terminated fatally.

In the following statement of my results, two
sets of tables accompany each case. In the first, the
proportions per cent 6f the various types of leucocytses
with their total number per cubic millimetre are given
for each day of examination. In the second, the
absolute numbers of the various types of leucocytes cal=-
culgted from their per centage numbers, are stated.

The résults given in the latter tables have further besn
graphically represented by a series of charts inserted
in connection with each case.

A summary of notes made during the daily examina
tions of the blood, recording the changes presented in
the various celiular types, as well as the presence of
uhusgaluforms, is appended to the tables in each case.

For purposes of reference, the cases are

numbered consecutively.
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GROUP 1.

CASE No.l. JOKN M. aet. 26. Illness commenced with

usual initial signs. fruption discrete and rather

pleﬁtiful on face and scalp; somewhat sparse on trunk

and limbs. Fruptive elements exhibit some variations in

size, and are as a whole smaller than usual.

JULY 7th. Commencing dessication of eruption on the
face; fully pustular elsewhere.

JULY 10th. Crusting and dessication general. Very fe¥%
small pustules remain on legs and dorsa of feet.

JULY l4th,. Fruption rapidly disappearing. Small absf
cess on left thigh noted.

JULY 21st. General condition}good. Slough has separ=-

| ated from abscess in thigh. Remains of eruption
Visible as stained patches.

JULY 26th. Patient well, but for some time continued to
déVelop éuccessive crops of deep boils, with con-

-tained sloughs.



CASE No.l. JOEN M, continued.

July.Day Total No. Polymorpho- Lympho- Large Hya- Kosino-

of. of nuclear cytes lines philes
Illness.Leucocytes. 9%. N 9. Gia

2. 5.5. 6566. |

3. 6.5. 9150.

4. 17.5. 9850.  47.0. %9.0. 7.5. 6.5.
5. 8.5. 11,966.  48.0. 41.0. 8.0. 3.0.
6. 9.5.  22,100. 4l.5. 51.5. 5.5. 1.5.
7. 10.5.  41,866. 36.5. 60.5. 2.5. .5.
8. 11.5. 21,366, 36.0. 61.5. 1.5. 1.0.
9. 12.5. 15,600.  %8.7. 55.%. 5.5. 7.
10. 1%.5. 1%,466.  58.5. 35.0. 6.0. .5.
11. 1l4.5. 15,260.  58.0. 24,5, 6.5. 1.0.
12. 15.5. 16,550,  54.0. 40.0. 5.5. ..
13. 16.5. 16,652,  57.0. 26.0. 6.0. 1.0.
14. 17.5. 1%,75%.  50.0. 46.0.  2.7. 1.5.
15. 18.5. 14, 600.

17. 20.5. 13,833,  57.0. %9.0. 3.5. .5.
19. 22.5. 11,500.  54.5. 41.0. 2.5. 1.0.
21. 24.5. la,4%3,  56.7. 57.5.  3.7. 2.5,

24. 27.5. 10,7353,



CASF No.l. JOHN Me=—-,
ABSOLUTE NUMBFRS OF DIFFFRENT VARIFTIEFS OF LRUCOCYTES.

July. Polymorpho- Lympho- Large Hya- Fosino- Total.

nuclear. cytes. lines, philes.

4. 4629. 38«1, 7%8. 642, 9850.

5. 5742, 4906, 957. 460. 11,966,
6. 9586. 11896. 1270. 348. 2%,100.
7. 15281, 25729, 1046, 210. 41,8686,
8. 7691. 12140, Z20. 215. 21,266,
9. 6027. 8627. 8217. 108. 15,600,
10. 78717, 4712Z. 807. 69. 12,466,
11. 8545, 5951. 610. 154, 15,260,
12. 8927. 6620. 8717. 116. 16,56560.
12. 9480, 5988, 998. 187. 16,62Z.
14. 6860. 67217, z270. 180. 172,7%Z.
17. 7885. 5295, 484, 69. 13,8722,
19, 6267, 4715, 402, 116, 11,500.
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CASE No.l. JOHN M. continued.

Summary of notes made during daily examination
of the Blood.

During the first few days of observation, a certain
proportion of the polymorpho-nuclear cells showed degen—
erative changeé. Such changes, which have besen very
fregquently ébserved in other cases, comprise diminution
of nuclear staining, partial loss of granules, and:
appearance of vacuoles in the protoplasm, Many of the
large hyaline célls are also vacuolated. '
An increase of the blood-platelets was noted
between the 10th and 15th days of illiness. vidences
of degeneration of the polymorpho-nuclear neutrophiles_
were absent’during the concluding days of examination;
vacuolation occurring in both classes of hYaiine ceils
however was noted during this period; Neither liyelo-
cytes nor nucleated red corpuscles were seeh during the

whole period of observation;
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CASE No.2. MARY W. aet. 26, Patient became ill on
June 29th. ¥hen she first came under observation (5th.
day of illness) a small but abundant vacuolar eruption
was present, on the Face. The eruption was also plenti-
ful but discrete over trunk and limbs. .

JULY 8th. Dessication and crusting of eruption appeared
on face. Over the body and limbs, the seruption
is still fully pustular.

JULY 1lth. Commencing crusting of eruption visible in
most of the elements over trunk and limbs.

JULY 14th. Majority of crusts have desquamated, leaving
purplish stained patches.

Subsequently,a slow but uneventful convalescence.
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CASFE, No.2. MARY W. continued.

July.Day Total No. Polymorpho- Lympho- Large Hya- Eosino-

of of nuclear cytex lines philes
Illness.Leucocytes. T Goa G5a N

-&. 5th. 7200.

4. 6th. 7430. 59.5. 27.5.  5.5. 7.5.
5. 7Tth. 7366. 66.0. 27.5. 8.0. 5.5.
6. 8th. 9266. 50.7. 43,7, 4.0. 1.6.
7. 9th. 9800. 44.0. %9.0. 5.5. 11.5.
8. 10th.  8800. 41.5. 54.0.  B.5. 1.0.
9. 1lth. 8950. 52.0. - 40.5. 6.5. 1.0.
10. 12th.  7966. 45.5%. 47.0. 6.0. 1.7.
11. 13th. 9800. 44,5, 49.5. 5.5. .5.
12. 1l4th. 8750. 55.0. 59.0. 5.5. .5.
12. 15th. 9750. |
l4. 16th. 7466. 50.5. - 42.0. 5.5. 2.0.
15. 17th. 7466. 5%.0. 40.5. 3.5. .  3.0.
16. 18th. 9600. 56.5. 8.5, 3.0. 2.0.
17. 19th.  9966. 52.0. - 41.5. 4.5, 2.0.
8.3. 1.4,

19. 21st. 7933. 52.3. 38.0.
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CASF No.2.

MARY W, continued.

ABSOLUTE NUMBFRS OF DIFFERFNT VARIFTIFS OF LEUCOCYTES.

July.

11.

16.
17.
19.

Polymorpho-
nuclear.

4421,
4492,

4948.

B770.
2957,
5424.
5182,

4149,

Liympho-
cytes,

20432.
20256.

4092.

Large Hya-
lines.

" 408.
589 [ 3

34,

é:lo .

288,

448,

Fosino-
philes.

5568.

136.

Total.

7466,

7466.

9600.

99686,
7923.
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CASE No.2. MARY W. continued.

'Summary of notes made during examinations of.the Blood.

JULY 4th.  Considerable variations in size and depth of
staining of both classes of hyaline cells noted.

JULY 8th. A nucleated red corpuscle observed. A
considerabie number of blood—platelets are found,
both isolated and in groups. Manu of the poly-
morpho-nuclear cells have imperfectly lobed
nuclei, resembling those of transitional forms,
No Myelocytes found.

JULY 9th. A pgood many degenerated and vacuolated
polymorpho-nuclear cells seen. Groups of plate-
lets also frequently observed.

JULY 1O0th. Prequency of blood-platelets is still a

notable featurs. A considerable portion of

the larger non-granular cells have contorted
_nuclei. Now and again, cells With the abové
characters containing a few neutrophile granules
are met with.

JULY l4th-16th. Frequency of blood-platelets was noted

still at this period.
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CASE No.3. JAMES Mc F. aset. 25.

Illness commenced on July 5th. When first observed

(July 8th.) patient presented a moderately abundant erup-

tion on the face, with a scanty distribution of small

papules over trunk and limbs.

JULY 10th. Commencing pustulation of facial eruption.
A few vesieles present over body but the majori-
ty of elements are still papular,

JULY 1llth. Pustulation more general.

JULY l4th. Facial eruption has dessicated without much
crusting. Fruption over body slightly crusted.
A few pretty fully pustular elements gtill pre-
sent on lower limbs,

JULY 19th. ZFruption has receded more gquickly than usual.

Convalescence without complications.



CASF No.3. JAMES Mc F.

July. Day Total No. Polymorpho- Lympho- Large Hya- Fosino-

of of nuclear cytes lines philes
Illness,Leucocytes. Tra %a %, Goe

8. 4th. 7133, 69.6. 26.5. 4.0. eDa
9. S5th. 6400.

10.  6th. 14,53%.  58.0. 22.5. 5.5. 4.0.
11. Tth. 7250. 60.0. ZH.5. 3.0. 1.5.
12.  8th. 8666.

13, 9th. 9100. 47.0. 4£7.0. 4,0, 2.0.
14. 10th; 8500. 56.5. 29.06. 1.56. 2.5,
15. 11th. 7132, 47.0. 5.0, 4,0, Z.54
18. 12th. 6540. 51.3. 44,0, 2.7. 2.0.
17.  13%th. 7200. 53.0. 40.7. 5.6. .7
18. 14th. 6523, 53.0. #9.5.  6.0. 1.5,
19. 1b5th. 6400. 59.56. 30.0. 7.5. 3.0.

21. 17th. 7000.



CASE No.3.

34,

JAMFS HMe F.

ABSOLUTE NUMBFRS OF DIFFFRENT

July. Polymorpho-
nuclear.

8.

10.
11.
1z,
14,
.15,
16.
17.
18.
19.

4922.
8429,
4410,
4277,
4802.
2.

(€]
&)
9]

O.

&)
R
oy

3816,
2462,
2808.

Lympho-
cytes.

1890.
7422,
2609.
«2717.
2357,
3245,
2878.
2920.
2580.
1920.

VARIFTIES

continued.

Large Hya-
lines,

285.
799.
220.
E64.
128.
280.
1786.
403,
391.
480.

Fosino-
philes.

192.

OF LEUCOCYTES.

Total.

6540.
7200.
6533.

6400,

Summary of notes made during examinations of Blood.

JULY 8th.

ative changes.

also vacuolated.

At this comparatively early stage in a mild

case, many of the polymorpho-nuclear cells show degener-

Many of the smaller hyaline cells are .

One nucleated red corpuscle found in

counting 200 leucocytes.

During subsequent days of examination (10th, 12th, and

13th days of illness) either one or two myelocytes were

met-with in counting 300 leucocytes.
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CASE No.4. M lMe C. aet. 27. Patient’?s illness com=-

menced on July 1llth. with well marked prodromal symptoms

JULY 13th. Face swollent: considerable number of small
firm dusky papules. ruption elsewhere small
and sparse.

. JULY 15th. Facial eruption partly vesicular, partly
vegiculo~-papular. Commencing vesiéulation in
eruption over limbs.

JULY 16th. Facial eruption pustular.

JULY 17th & 18th. Pustulation now fully established in

' majority of elemehts.

JULY 20th. FEruption has receded quickly. Little signs

of general crusting. |

Convalescence unasventful.




CASE No.4. M Mc C. continued.

July.Day Total No. Polymorpho- Lympho- Large Hya- Eosino-

of of nuclear - cytes lines philes

Illness.Leucocytes. %. % %. %.
13, 3rd. 5433, |
14. 4th. 4933, 50.7. 27.0. 5.3. 7.0.
15. 5th. 6425.
16. 6th. 8523, 54.8. 35.2. 5.7. 4.3,
17. 7th.  11,350. 56.5%. 35.%.  &.3. 4.0.
18. 8th. 17,366. 58.0. 35.3. 3.3, 3.3,
19. 9th. 20,200. 45.0. 51.0. 1.5. 2.5.
20. 10th. 15,800. 46. 4. 47.6. %.6. 2.3,
21. 1lth.  19,200. 57.0. 40.3.  2.0. LT,

22. 12th.  18,266.

2%, 1%th.  15,100. 64.0. 31.7.  4.0. .3,
24. l4th.  13,500. 55.0.  41.5.  3.0. .5.
25. 15th. 15, 966. 65.0. z1.0.  1.7. 2.5.
26. 16th. 12,625.  63.0. %2.7. 3.0. 1.5.

27. 17th. 13,300.

71, 21st. 8,700.
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CASE No.4. M Me C. continued.
ABSOLUTE NIMBFRS OF DIFFERENT VARIETIES OF LEUCOCYTES.

July. Polymorpho- Lympho- Large Hya- HFosino- Total.

nuclear. cytes. lines. philes.

14. 2501. 1825. 261. %46, 4933,
15.

16. 4678, 3003. 486. 366. 8533,
17. 6%90. 4006. 488, 466. 11,350.
18. 10,072. 61%0. 573, 591. 17, 366.
19. 9090. 10,%02. 303. 505. 20,200.
20. 7331, 7521. 569. %79. 15,800.
21.  10,944. 7737, 384. 135, 19,200.
23, 9664, 4787, 604. 45. 15,100.
25.  10,378. 4949, 271. 368. 15,966.
26. 7953, 4128. &79. 165. 12,625.

Summary of notes made during examinations of Blood.

JULY l4th. Many of the polymorpho-nuclear cells exhibit
defective nuclear staining and only partial
granule-staining. Some of these as well as the
lymphocytes show vacuolation.

JULY l?ﬁh. A nucleated red corpuscle seen to-=day. Some
of the Fosinophile cells in addition to the
varieties noted yesterday, show vacuolation.

JULY 18th. Many polymorphs are of “transitional type".
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JULY 19th. One Myelocyte seen to-day.

JULY 23rd-26th. Degenerative changes still present in
polymorpho-nuclear cells and lymphocytes;
Frequency of small collections of blood=-

platelets noted on these days.

CASE No.b. JAFS G. aet. 26,

JULY 18th. Patient first came under observation on 7th
day of illness. Face very oedematous and covered
with abundant Variolar eruption in almost fully
pustular stage. Here and there patches of
closely set elements have coalesced. The erup-
tion, though abundant on face and limbs is dis-
crete. A few shallow ulcers on tongue and buccal
mucous membrane from rupture of vesicles. Fauces
show moderately abundant eruption with marked
catarrhal symptonms.

JULY 19th. ZFruption on face fully pustular. Crust-
fbrmation commencing.

JULY 2o0th. Eruption on trunk and limbs fully pustular.
The elements are large, dense and prominent.

Their contents show a few red corpuscles.
Patient throughout expressed little sense of ill-
ness beyond the discomfort associated with the

eruption.
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JULY 2ist. Crusts on face have the appearaﬁce of large
placques, and are splitting in various direc-
tions. °~ Fruption elsewhere still dense; very
thin ?uriform.contents with some blood.

JULY 23rd. FEruption dessicating rapidly on face and
neck. Pustules on backs of hands and arms
have begun to collapse prior to crusting; else-
where, eruption consists of prominent turbid
vesicles.

JULY 26th. ZFruption slowly receding.‘

AUG.1st. Face shows traces of crusts with irregular
macular staining. Eruption g§herally has unde=»
gone dessication; patient, prad%iCally convales-

cent, from Smallpox.
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CASE No.L. JAIFES G. continued.

Jitly.Day Total No. Polymorpho- Lympho- Large Hya~ Iosino- i‘yelo-

of of’ nuclear cytes lines philes cytes
Illness. Leucocytes. 9. G Y54 Gia Gioa

18. T7th. 16465. 80.0. 15.2. 2.6. 1.71.  .57.
19. 8th. 14,5%%.  71.1. 19.86. z.1. 5.7. .5.
20. Oth. 15,250,  46.0. Z5.5.  12.5. 6.0.
21. 10th. 15,4%%,  44.0. 43.5. 6.5. 6.0.
22. 1lth, 17,566,  45.5. . 41.2. 9.4. z.9.
27, 12th. ., 14.766.  51.0. 42.5. 5.5. 1.0.
24, 13th. 12,433,  57.4. 8. 3. 1.3. z.0.
25. 14th. 12,800,  62.7. 72,3, 1.7. 2.3.
26. 15th.  10,950. 51.8. 40.8.  2.45. 4.0. .97
27. 16th. 10,000,  54.3. Z4.6. 5.0. 3.0.  3.0.
28, 17th. 11,93%.  60.4. Z5.6. .8. 2. 4. .8.
29. 18th. 11,266.  48.2. 47.3. 2.4. . 2.1.
20. 19th.  10,900.  60.3. 35.%.  1.0. 3. 4.
31. 20th. 10,450.  60.3. 23.7. Z.17. 2.2,
Aug. -
2. 22nd. 10,535,

4. 24th. 9,950,
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CASE No.5. JAIES G. continued.
ABSOLUTF NUMBFRS OF DIFFERENT VARIETIFS OF LEUCOCYTES.

July. Polymorpho- Lympho- Large Fya- Fosino- Myelo- .Total,

nuclear. cytes. lines. philes. cytes.

18. 12,172, 2502. 428. 280. 82. 16,465,
19. 10,327, 2848, 450. 828. Ta. 14,523,
20.

21. 6790. 6713, 1003. 927. 15,433,
22. 7992. 7217, 1651, 636. 17,566,
24, 7126. 4762, 161. - 374. 12,477,
25. 8025, 4262, 218. 295, 12,'800.
26. 5672, 4467, 263. 428, 110. 10, 950.
27, 5430. 2460. ~ 500. '~ 300. ~ 310. 10,000.
28. . 7207. 4248, 95. 286. 97. 11,933,
29. 5478. 5378, a7z, 239. 11,366.
%0. 657%. - 3848. ~ 109.. . Z70. 10,900.
1. 6301. z521,  386. 242, 10,450,
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CASE No.b. JAMES G. continued.

Summary of notes made during examinations of Blood.
<During the first few days of observation, great varia-
tions in size of both types of hyaline cells noted.

The abrupt increase in the lymphocytes is due Lo the
presence of large numbers of hyaiine cells of medium
size.
JULY 21-25. One or two myelocytes met with on each of
these days, but they have not been placed in the
"per cent" columns. |
On latter date as well as on one or two subse=-
quent occasions, the increased number of blood-
platelets is noted.
No nucleatéd red corpuscles were observed in

this case.
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CASE No.6. IMrs. S. aeh.35b.

This was probahly the mildest case examined. Patient
had no sense of illness after the prodromal stage had
passed off.

The eruption, which commencéd on the night of
the 24th-25th July, was composed of about twenty papules
on the face, with a very scanty papular eruption on the
trunk and limbs.

The element,s of the eruption became during ghe
hext few days more prominent, and by July 29th. pustu-
lation was mose pronounced on the face, thiough this
gscarcely occurred at all in that present on the limbs.

Convalescence proceeded without any unusual feature.



CASE No.B8. lirs, BS. continued.

July.Day Total No. Polymorpho- Lympho- Large Rya- Fosino-

of of nuclear cytes lines philes
Illness. Leucocytes. G. e 7R Y

25. b5th. z275. 57.17. 71.3. 7.%. 3.7.
26. 6th. 3500, 52.0. 26.5. 6.5.  5.0.
27. 7th. %750. 66.%. 20.7. 8.%2. 4.7.
28. 8th. 5275, 66.0.  23.3. 4.3, 6.5.
29. 9th. 7475, 61.0. 27.0. 6.0. 6.0.
0. 10th. 7150. 56.7.  31.0.  3.7. . 8.8.
%1. 11th. 5200. |
Aug.

1. 12th. 6200. 40.5.  49.0. 8.0. 2.5,
2. 12th, 5996. |

%. 14th.  5500. 42.5.  48.0. 6.5. %.0.
4. 15th, 7350.

5. 16th. 6400,



CASE No.6. Mrs 8. continued.
ABSOLUTE NUIIBERS OF DIFFRERENT VARIETIES OF LEUCOCYTES.

July. Polymorpho- Lympho- Large Hya- Fosino- Total.

nuclear. cyues. lines. philes.
25, 1889 1025. 239, 122. 3275,
26.  1820. 1277. 227, 176.  3500.
27.  2486. 776. 311. 177. 3750.
28.  3481. 1229. 227, 338, 5275.
29.  4560. 2018. 448. 449, 7475.
30.  4054. 2216. 264, 616. 7150.
Aug.
1. 2411, 7038, 496. 155. 6200.
%, 2237, 2640. 357. 166. 5500.

Summary of notes made during examinations of Blood.
During the first few days of observation, many of the smaller ’
hyaline cells showed degenerative changes, ofiten associated
with vacuolation. Polymorpho-nuclear cells well formed, but
showing considerable variations in sige. Numerous small |
masses of blood-platelets observed. From July 29th till
close of observations, degenerative changes were observed in
a certain proportion of polymorpho-nuclear cells; a small pro-
portion of the larger hyaline cells were noted as possessing
contorted bu not deeply lobulated nuclei. Neither myelocytes

nor nucleated red corpuscles were observed at any period.
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CASE No.7. CHARLES F. aet.32.

Illness commenced on July 24th. At date of observation

July 28th. there is a fairly abundant crop of vesico=-

papules on Forehead énd Face generally; a moderate amount

off eruption on hands and armé;

JULY 29th, Some turbidity of comtents of vesicles with
increased tension, producikng discomfort. |

AUG.1st. EFruption became rapidly and generally pustular
during 30th and 31lst July reaching the acme of
tension and turbidity on evening'of latter date.

AUG.5th. The eruption in the interval has receded
steadily; and papular remains with occasional
crusts only are present. There is a good deal of

post variolar staining on the face and limbs,




. CASE No.7. CHARLES F. continued.
July.Day Total No. Polymorpho- Lympho- Large Hya- Fosino-

of of nuclear cytes lines philes
Illness, Leucocytes. Y. R R e
28. b5th. 6325. 65.0. 21.0. 7.0. 7.0.
29. 6th. 8800,
0. Tth. 11,960., 65.7. 27.0. 2.3. . 5.0,
31l. 8th. 18,860. 55.0. 37.3. 4.0. 3.7.
Aug. '
1. 9th. . 1%,750.  3%.0.  61.5. 3.5. 2.0.
2. 10th. 15,900. 29.3. 66.3. 1.7. 2.17.
3. 1lth, 12,850. 52,0. 41.3. 2.7. 4,0.
%, thh. 10, 800. 64.5. 29.5. 3.5. 2.5.
5. 13th. 11,425, 29.7. 5447, 3.3. 2.3.
6. lath, 10, 240. 52.7. 40.0.  4.0. 3.5,



.CASF No.7. CHARLFS F.

continued.

ABSOLUTE NUMBFRS OF DIFFFERENT VARIFTIFS OF LEUCOCYTES.

July.Polymorpho- Lympho- Large Hya- Fdsino— Total.

28.

Aug.

nuglear.

4111.

4659,
6682.
6966.
4536,
5386.

cytes.
1228.

3226.
6285.

5507.
3078,
6249.
4096.

lines.

4323,

275,

674,

«81.
270.
34T
378.
377,
409.

philes.

453,

624.

276.
429.

- Blé.

378,
263.
339.

6325.

11,950.
16,850.

1%, 750.
15,900.
12, 850.
10, 800.
11,425.
10,240.
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CASE No.7. CKFARLES F. continued.

Summary of notes made during examinations of Blood.
During the first few days of observation, the blood con-
tained, as in previous cases, fairly numerous degener-
ated polymorpho-nuclear bells, as well as vacuolated
~hyaline cells of both varieties.

AUG 2nd. 2 nucleated red corpuscles seen. No liyelocytes
AUG 3rd. One Myelocyte. 3 nucleated red corpuséles.
AUG 5th and 6th. One or two myelocytes observed on
eacﬁ of these dates. During the last few days,
the presence has béen noted of about 8% of cells
placed in the list of large hyalines, wlose
characiers correspond in every respect with

these of "“irritation" forms. (Cellules de Turck) .
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CASE No.8. JAMFS C. aet. 24.

The prodromata and early evidences of eruption in this
case promised a tolerably severe attack, 'but it after-
wards pursued a mild course.

When admitted on 17th Sept. the eruption was
already very plentiful on the face; the elements arse here
closely set and some degree of coalescence has occurred.
On the forehead, the eruption assumes the form of hard,
inflamed papules, while vesiculation is apparent on part
of the face and neck. Abundant, eruption on backs of
hands and forearms. On the lower limbs, there are be-
sides the remains of the profiromal rash, a crop of
papules which are as yet, better felt than seaen.

SEPT 21-22. The acme of pustulation was reached be-
tween these dates, arfter which the eruption re-

ceded in the usual fashion, crusting being a

marked feature.

During convalescence, numérous small abscesses

appeared, which were slow in healing.
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| CASF No.8. JAMFS C. continued. & §
?Sept.ﬁay Total No.Polymorpho-Lympho-Large Hya-Fosino-lyelo-Nucleated
‘ of of nuclear. cytes. lines. philes.cytes. Red
Illness.Leucocytes. %. G % Go. %. Corpuscles. |
119, Tth. 11,000. 76.2. 11.0. 2.7. 10.0. 4. 8. ;
20, 8th.  18,100. 59.0. Bl.7,  4.3. 5.0. 2.
21, 9th.  17,450. 60.0. 32.Z.  4.7. 3.0. 1. 2.
22, 10th. 1%,400. 59.7. 29.7. 4.0, 6.6. 2. 1.
2%, 1lth. 11,550. 50.7. 42.7. 4.6, 2.0. 2. 1.
12th. 11,700. 47.0.  45.0. 6.0. 2.0. 2. 3.
14th, 12,050. 58.0. 56.7. 4.7, 1.3, 1.
16th. 10,500. 52.0. 4%.0.  2.3. 2.7.
1. 19th. 11,000. 66.5. 30.0. 2.0. 1.5.
21st. 12,ooo.' 64.5.  %0.5. 3.0. 2.0.

met with during the counting of 300 leucocytes daily.

The numbers in these columns represent the cells of each class




. CASE ¥o.8. JAMES C. continued.
ABSQLUTF NULBFRS OF DIFFERFNT VARIETIRS OF LFUGOGYTES.

Sept.Polymorpho- Lympho- Large Hya- FXosino- Total.

~nuclear. cytes. lines. philes.

19. 8293. 1210. 297, 1100.  11,000.
20. 10679. 5738. 778. 905.  18,100.
21.  10470. 5626. 820. 524.  17,450.
22, 8000. %980. 5%6. 884. %, 400.
23, 5856, 4932, 531, 2%1.  11,550.
24, 5499.  5265. 702. 234,  11,700.
26. 6989. 4422, 482. 157.  12,050.
28. 5460. 4515, 241. 284,  10,500.
Oct.

1. - 7315, 2300. 220. 165.  11,000. ¥

Se 1740, 3660. %60. 240. 12,000.
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CASE No.8. JAMES C. continued.

Summary of notes made during sexaminations of Blood.

SEPT 19th. Few degenerated polymorpho-nuclears present.
These cells show some variation in size, some
very large forms, but with well lobulated nuclei
being met, with.

The nucleated red corpuscles are very well
defined; some are rather large, and these some-
’times contain more than one nucleus (see Fig. 3,)
these latter cells oceasionally have twice the
‘diameter of an ordinary red corpuscle.

SFPT 20th. The cells giving rise to the marked increase
in the "lymphocyte" column are hyaline cells |
with pale staining nucleus of intermediate size.

Many of the cells classed as polymorpho-nu-

clear, are, from their size and simple

. nuclear form, more allied to liyelocytes.

SEPT 23rd. Several small free nuclear masses in blood
to-day; these are generally spherical in form.
They are sometimes quite free, sometimes with
small quantity of surrounding protoplasm,

They appear to be the results of fragmentation

of cells. » ' .
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SEPT 24th. Fragmentation products again noted, and of
larger size so as to resemble lymphocytes with
half a dozen neutrophile granules. More fre-
quent evidences of polymorpho-nuclear degenera=—
tion. Vacuolation of many of the large

hyaline cells noted.




61.

GROUP 2. 3 CASES.
CASF No.9. FRANCIS C. aet. 32.
Patient came into Hospital late on the 6th day of ill-
ness (JULY 21st.), the eruption having been first
noticed on the 19th. When seen on the 22nd JULY, the
face presented a livid dusky appearance, most marked on
the forehead, and sides of the neck. In these situa-
tions, there was an abundant crop of fine shotty con-
gested papules. - A bright red papular eruption, the
elements of which were irregular in size, was present
over the trunk and limbs. It was especially abundant
over the bhack, and inner asﬁect of thighs and legs;
moderately abundant over the chest, and scattered more
sparsely over the abdomen. The eruption in places had
a purpuric appearance and many of the papulés could not
be obliterated by pressure. The remains of a prodro-
mal rash, in the form of an irregularly distributed
livig mottling, were discernible in addition to the
elements of the more permanent eruption. The eyes
were suffused and congested; throat and mouth presented
signs of congestion with fairly plentiful eruption.
Slight delirium present on admission.
JULY 24th. Delirium has passed off. Facial eruption

more prominent, causing discomfort from sense
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of tension. Some of the eruptive elements on the face,

as well as on the backs of the hands show early vesicu-

lation.

JULY 25th. Vesiculation general over face, which is
greatly swollen; the eyes practically closed by
oedema. The erupiion has reached the same- -
stage over the hands, arms and chest; elsewhers
however, it is still papular, the papules being
surrounded by fiery red bases.

JULY 28th and 29th; Dessication and crusting have com=

' . menced in eruption on face. The eruption where
vesicular, is rapidly drying, while many of the
elements are receding having never developed
beyond the papular stage. Turbidity of the
vesicles, which never.reached considerable di-
mensions, was not a general feature, and conval-
escence proceeded without any untoward event.

bThis case is one therefore which commencing
with the signs of a severe attack, "aborted" in

the manner frequently seen in Variola.
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CASE No.9. FTRANCIS. C. continued.

July.Day Total No. Polymorpho- Lympho- Karge Hya- Fosino- Myelo

of of nuclear. cytes. lines. philes cytes -
Illness. Leucocytes.  %. %. %. Y2 e
2%, ®th. 8466. 81.0. 7.0. 8.0. 4.0.
24, 9th. 093%, 81.7. 9.7,  2.0. 1.0. 1.0.
25, 10th. 14, 425. 78.0. 11.7. 4.3, 6.0.
26. 11th.  12,950.  70.0.  23.0.  2.%. 5.7, ..
27. 12th. §8000. 60.7. %0.0. 5.2. - 3.0. 1.0.
28. 1%th, %, 13%, 55.7. 26.5.  4.0. 5.0. 1.0.
29. 14th. 12,700. 64 4. 29.1. 2.5. 2.9. 1.3
%0. 15th. 9850. 63.7. 28.0. 4.7 5.5, J3.
z1. 16th. 11,700, 54.7. 4l.%. 2.5. 1.7.
Aug.
1. 17th. 14, 100. 75,7, 19.5. 4.7 2.5.
2. 18th, 14,850. 62. 5. 28.7. 3.7 3.0. 2.3.
%. 19th. 11,050. 70.3. 24,0, . 2.7 2.7. .5
4, 20th. 11, 950. 62.5. 35,7, 1.0. 2.7. %
5. 21st. 11,650.  61.7.  B4.%. 2.7. 1.53.
6. 22nd. 10,940.  55.0. 59.%.  4.3. 1.5.
§ Fstimation probably below the correct figure. Pipette
barely filled after some trials.
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CASE No.9. FRANCIS OC. continued.
ABSOLUTE, NUMBFRS OF DIFFFRFNT VARIFTIFS OF LEUCOCYTES.
July.Polymorpho- Lympho- Large Hya- Fosino- Myelo—ﬁotal . ‘
nuclear. cytes. lines. philes. cytes.
24.  8115. 924, 198, 506.  100. 9933,
25. 11,251. 1688. 620. 866. . 14,425
26.  9065. %017. 2938. 479, 91. 12,950
27.  4856. 2400. 424, 240. 80. 8000 .
28.  6758. 5404 485. %84, 122. 12,13%
29. 8179, 2696, 29%. x68.  164. 12,700 -
50. 6274, 2758. 46%. 525. 50.  9850..
21.  6400. 48%2., 269. 199. 11,709
Aug.
1. 10,392. 2721. 66%. 324, 14,100
2. 9251, 4262, 549. 445, %4%. 14,850
3. 7768, 2652. '208. 208. %4, 11,050
4. T445. 4027. 119. 522. 57. 11,950
5. 7188. 2996 . 314, 152. 11,650
6. 6017. 4299, 470. 154. 10, 94@
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CASE No.9. FRANCIS C. continued.

Summary of notes made during observaitions on Blood.
During the whole period of observation, but more parti-
cularly in the earlier part, signs of degeneration of
the polymorpho—nuclear neut>rophile cells were met with.

Degenerative changes, with formation of both
nuclear and cytoplasmic vacuoles, were observed in both
classes of hyaline cells, more particularly towards the
end of period of observation. Between July 27th and
doth, when mononuclear neutrophiles (myelocytes) were
regularly present, a small proportion of the eosino-
phile cells belonged to the mononuclear variety.

During these dates also, the preéence of nucleated red
corpuscles was observed thus:-
JULY 27th.1 N.R.C. observed during count of 300

leucocytes.

JULY 28th.8 N.R.C. -do. do. do. of 300

leucocytes.
AUG.2nd. 1 N.R.C.  do.  do. do. of 500
| leucocytes.
The tolerably regular and closely related associaﬁion
in this case of different cellﬁlar types, normally pre-
sent in the bone-marrow viz.mononuclear neutrophiles

and eosinophiles, vith nucleated red corpuscles, is a

noteworthy feature.




WP TR YT TR e 2 e

67.

CASE No.l1l0. PRETFR PF. aet. 25.

Admitted on 6th day of illness. The eruption on the

Face is abundant, in places coalescent, and consists of’

small papules or early vesicles; some pustulation has oc-

curred in eruption round the mouth. The face is greatly
swollen. Eruption over trunk and limbs fairly abundant,
and its elements consisting of papules for the most part,
vary considerably in size. Any vesicles which are pre-;a
sent here are thin, flat and ill-developed. Conjuncti-
vitis and faucial catarrh with eruption, are also present.

SEPT 13th., Patient’s general condition much improved,
evidences of commencing dessication in facial
eruption. The eruption elsewhere has remained

‘ small and the attack is svidently “aborting".

SEPT 17th. General condition very good. The face shows
now only slight, crusting, and remains of the erup-
tion elsewhere are presenlt as brownish stained '
low=set papules. »

Convalescence proceeded steadily, but one or two
small superficial abscesses formed between SEPT.

20th and 24th. on the lower limbs,.
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CASF No.10. PFTFR ¥F. continued.

Sept.Day Total No. Polymorpho-Lympho-Large Hya-Fosino-lye lo—-

of of nuclear. cytes. lines., philes.cytes.
Illness.Leucocytes. YO i R e Ga.
11. 6th. 11,850. 50. 0. 40.7. %.7. 4.6. 1.0.
12. . 7th. 14,000. 52.0. 4%.5. .5. 4.0.

%  8th. 11,450. 57.5. ~ 35.0. 3.0, 4.0, Ba
14,  Oth. 8475. 41.5. 40.0. 6.0. 6.0. 6.5.
17. 12th. 9850. 45 4. 46.53. 3.0. 2.0, &.&
18. 13th. 7750.

20. 15th.  10,150. 51.%. 41.%. 5.%  %.0. 1Jd0.
22. 17th. 6200. 62.2. 5%.3. 5.0. 1.0. .5

" ABSOLUTF NUMBERS OF DIFFFRENT VARIFTIRES OF LETICOCYTES.

Sept.ll. 11,850. 5925. 4823, 438. 546,
12. 14,000. 7280. 6090. 70. 560.
13, 11,450, 6584. 4017. 43, 458.
14. 8475. 3517. %390, 508. 508.
17. 9850. 4472, 4560. 295. 187.
18. 7750.
20. 10,150. 5207. 4192. 335, 304,

22. 6200. 2866. 2064. 186. 62.

118.

48,

562.

112.
39.
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nuclear cells, besides showing degenerative changes,

70.

CASE No.1l0. PETER F. continued.

Summary of notes made during observations on Blood.

During the first few days of observation, the polymorpho-—

were frequently observed with nuclei of simpler form than

usual. The variations in their size also suggested the
intermediata or transitional character of many. During

the last day or two of observation, these features were

less evident. . @
Both classes of hyaline cells show dhianges
similar to those previously described.

The Myelocytes in this case were large and well

defined. They appear to have been most numerous in the
blood during thebperiod of’ pustulation.’

Nucleated red corpuscles were observed during
the earlier partlof the period, more particularly on

Sept. 1lth and l4th.
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CASE No.ll. JOHN H. aet. 32.

'This patient, came- under observation on the 8th day of

illness, at which time he presented an abundant facial
eruption consisting of wvesicles and papules partly vesi-
cular. Over the trunk and limbs it had the usual dis-
tribution, and was especially abundant over the back.

SEPT l1l4th. Over the face, which since admission to

Hospital, has been markedly oedematous, pustula-

tion has reached its acme. This featurs of the
eruption isvalso, generally, very distinct.

SEPT 16th., Dessication of eruption ﬁoted; most advanced
on the face, but crust formation is proceeding
over the hody.

SEPT 20th. A slight rise of temperature last night and
maintained to-day is explained by an acute
follicular tonsillitis.

From Sept 22nd. till the close of observations
on the Blood, convalescence waé'interrupted by

the appearance of numerous superficial post-

variolar abhscesses.
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CASR No.1l1. JOKN H. continued.

Sept.Day Tdatal No.Polymorpho-Lympho~Large Hya-~-Fesino-liyelo-

of’ of nuclear. cytes. 1lines, philess, cytes.
Illness.Leucocytes. ¢. i Gha Yhe Y

12.  8th. 11,950. 62.5. 31.5.  4.5. 1.5.

%. 21,500,  64.7. 29.0. 2.7. 5.6.

1la. 19,%00.  55.7. 42.0.  1.0. 1.5,

15. 16,5367,  52.53. 42.7. 1.7. 3.5
16.
17. 14,166. 55.0.  40.0.  3.5. 1.0.
18. 16,950.  47.0. 48.7. B.6. ..
19. | 21.100.  49.5. 44,0, 4.0, 2.5.
20. 26,650. 59.6. 7.7, 1.7, 1.0.
21. 21,450. 60.3. . BB.7. 2.7. .3
22. | 29,950.  59.5. 28,0. 2.5.
23. 17,150,  70.53. 27.7. . 1l.% 7.
24, 18,450.  68.%. 27.7. 2.5 1.7
26. 15,800.  "72.5. 2%.0. 1l.0. 5.0.
28. 23,650,  77.5. 18.5.- .5. B.5.

Oct.

1. 15,150. 57.5 24.0. 2.0. 6.5

3. 15,466,  56.5. %6.0. .3, 7.3.




CASE No.1l.

73,

JOHN H.

continued.

ABSOLUTE NUMBFRS (B DIFFFRENT VARIET1ES OF LEUCOCYTES.

Sept.PBolymorpho=-
nuclear,

12. 7469,
13.  13910.
14.  10750.
15.  8560.
17. 7791.
18. 7966.
19. 10, 444.
20. ' 15,883,
21.  12,9%4,
22.  17,820.
2%, 12,056.
24, 12,601.
26. 11,5310.
28. 18,7329,
O¢t.

1. 8711,
3. 7581.

Lympho-
cytes.

3764,
6235.
8106.
6989.
5666,
8254.
9284.

10, 047.

7872,

Large Hya-
lines.

5&8.
580.
19%.
2178.
496.
610.
844,
453.
579.
49 .
223.
42 4.
156.
- 118.

40:.

Fosino-
phiiles.

179.

- 267.

65 .

985.
997.

TotaL.

11 9950.
21,.500
19,4300.
16, 367.

l4,166.

16, 950.
21,100,
26,3.50.
21,4 50.
29,950.
17,150.
18, 450.
15, 600 .
23, 650,

15,150.
13,466,
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CASE No.11. JOFN H. continued.

Summary of notes made during observations on Blood.
During the first four days of observation the chief
feature presented was the presence of degenerative
changes both in the polymorpho-nuclear neutrophiles and
both classes of hyaline cells. The latter, as usual,
Presented every gradation of size between the lymphocyte
and large hyaline varieties.

SFPT 17th. A typical HMyelocyte found.

SEPT 15th-18th. A certain proportion of thé polymorpho- '
nuclear cells are of "transitional" type with
simple,‘imperfectly lobulated nuclei.

SEPT 18th-21st,. The polymorpho-nuclear cells in larger
proportion diverge from the typical characters
of this c¢ell. (1) in showing very distinct
variations in size; (2) in possessing nuclei
which are perhaps indented in two or threevgé
places, but whose component masses are not
separated to anything like the extent exhibited
by normal cells of this class. Their neutro-
phile granules however are both numerous and
capable of staining well. The characters of

some of the larger of these cells would almost

warrant their being regarded as Iyelocytes.
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SEPT 20th. A lMyelocyte of typical character observed

7 to-day. |
It is of interest to note the coinc¢idence of the in-
crease in the absolute numbers of the polymorpho-
nuclear leucocytes on this as well as subsequent, dates,
with the development of follicular tonsillitis and later
of post-eruptive abscesses. With the wane of the
polymorpho-nuclear leucocyvtosis during the last two days
of observation, the leucocytic formula more character-
~istic of Variola begins to re-appear.
It must be added that no nucleéted red corpus—

cles were recorded during the observation of this case.
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GROUP 3.

A Summary of the post-mortem reports of these cases is

appended at the close.

CASF No.l2. JAMFS M. aet.b2.

Admitted to Fospital on the 4th day of illness with the

commencing eruption of what promises to.be a very severe

ttack of Smallpox. ‘Thg face is dusky and livid; an
abundanti, practically confluent crop of fine papules is
scattered over the face, scalp and neck, while the erup-
tion is also abundant, in the mouth, fauces, tonsils and
tongue.

A similar confluent papular eruption is present
over the arms and hands. Over the trunk, the eruption,
as yet discrete,is nevertheless very abundant.

JULY 10th. The facial eruption now consists of con-
fluent small low=set vesicles§ the eruption on
the hands and arms, confluent from the first, is
also vesicular, That on the inner aspecte of
the thighs is in a similar condition, while over
the trunk it is semi-~-confluent.

JULY 1lth. The eruption has undergone further vesicula-
tion over the face which is now greatly swollen.

The contenis of the greater portion of the

vesicles, which are not well developed, have
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become turbid. The eruption has become confluent on

the back, arms and legs, and, except in the latter situa-

tion its elements are flat and irregular.

JULY 12th. The eruption is now fully pustular. (Note.
The presence of Staphylococci was determined in
this case, ante-mortem in the contents of the
pustules and post-mortem in the Spleen and Bone-
marrow- See respective Sections). It has formed
large irregular patches by coalesceance. Some
signs of dessication on forehead, Patient criti-
cally 111.

JULY 13th. There is a priactically confluent suppurative
infiltration of the tissues of scalp and face.
Over the trunk and limbs, the eruption, confluent
over large areas, is represented by an almost
continuous puriform infiltration of the epldermis
and where more discrete, by small flat yellow pus-
tules,

JULY 14th. Patient extremely ill; slight delirium; high
fever. Face and scalp entirely undermined by pus.
An offensive odour is emitited from the surface,.
The sero-purulent crusts which héve formed over
the wrists ete have fractured, exposing raw ulcer-
ated surfaces.

JULY 15th. Patient died at 4-20 a.m. to-=day.
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CASE No.12. JAMES . continued.

July. Day Total No. Polymorpho-Lympho—Large Hya-Eosino—Myelo—

Illggss. Leggocytes?uc%?ar c%?es 11;?5 ph%?es C%Fes
8.  4th. 12,200.  70.%. 1%.7. " 4. 1.3. 14.%.
9.  5th. 15,700.  56.%. 9.7. 1.5. 4.0. 28.7.
10.  6th. 22,200,  4%.0. 7.7. 1.6. 2.6, 44.1.
11.  7th. '11,9%3,  36.4. 14, 8. 2.0. 5.2. 4i.6.
12.  sth. 98686 32.1. %.0. .84, 9.58. 4«.52.
13.  9th. 7766, 21. 3. 8.7. .. 2.6. 66.6.
l4. 10th. 7733, | |

Fxcluding the Myelocytes, the following per centage numbers
‘are obtained.

July 8th. 82.1. 15.9. o 1.5.

9th. 78.9.  13.5. 1.87. 5.6.
10th. 75.7. 1%.6. 2.9. 7.8.
1lth. 62.3. = 25.4. 5. 4. 8.9.
12th. 58.0. 23.3. 1.5. 17.2.

13th. 64.0. 26.0. 2.0. 8.0.
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CASFE.No.12. JAMES M. continued.
ABSOLUTE NUMBFRE OF DIFFELENT VARIFTIES OW LEUCOCYTES.

July.Polymorpho- Lympho- Large Fya- Fosino- Myelo- Total.

nuclear. cytes. lines. philes. cytes.
Y Tamsiins,
8. 8576. 1671. 48. 158. 1747. 12,200.
9. 8829, - 1522, 204, 628. 4508. 15,700.
10. 9501. 1718. 355, 799. 9827. 22,200.
11, 43353, 1754. 2%8. 620. «988, 11,933.
12, 3167. 1282. 78. 947. 392, 98685,
13, 1654, 6875. 54, 202. 5181. 77686.

Summary of notes made during observations on Blood.

JULY 8th. A cénsiderable number of transitional forms of
polymorpho-nuclear neutrophiles are met with, in which
the nucleus is very imperfectly lobulated. Degener=-
ated examples of these cells as well as of the lympho-
cytes occur. % nucleated red corpuscles observed to-
day. Occasional products of fragmentation of polymor-
pho-nuclear cells are met with. The frequent occur-
rence of groups of blood-platelets is noted.

JULY 9th. Comsoderable numbers of neutrophile cells are met
with wvhose nucleus is of simple, imperfectly lobulated
form. 4 nucleated red corpuscles observed.

JULY 10th. Transitional forms of neutrophiles still numerous.

2 nucleated red corpuscles observed. @
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JULY l1lth. Degenerated and transitional forms of the
neutrophile cells are common. Degenerative :
chahges are noted in both mono- and poly-nuclear
neutrophile cells. The relative frequency of
nucleated red corpuscles in the blood is indi-
éated by the fact that no less than 19 of these
elements were encountered whilst counting 340
leucocytes.:

JULY 12th. No change exists in condition of neutrophile
elements; the occurrence of a well lobulated
polymorpho-nuclear neutrophile is rars. Some of
the eosinophile cells seen to-day are of mono-
nuclear type. 5 nucleated red corpuscles found
while counting %55 leucocytes.

JULY 13th. The well lobulated polymorpho-nuclear
neutroplkiles ars now more reduced than ever.
Correspondingly, the number of cells of this <.
class in which £he nucleus shows Jjust an indica-
tion of commencing polymorphism is grea@ly in-
creased. These, which in the tables, have been
reckoned as lMyelocytes, in view of the fact that
they conform less to the characters of the poly-
morpho-nuclear, than to those of the mono-nuclear

neutropliles, serve to explain the high figures
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in the latter category during the last days of observas

tion.

CASE No.13. THOS. !Mc K. aet.28. Admitted to hospital
on the 5th day of illness with severe prodromal sympioms
still present, and an eruption whose characters promise
to be those of a very severe illness. The eruption in
this case, as in the last, was when first seen, partially
confluent on the face, and very abundant but discrete on
thé trunk and limbs. Though still only in the papular
$tage, many of the papules are the seats of haemorrhage,
while more diffuse haemorrhages occur without any defin-
ite relations to the eruption. Some of the elements on
ﬁhe faée show an early stage of vesiculation. There is
some uncertainty about vaccination in this case, a
rather indefinite mark on the left arm being the only
evidence present of a pradeding vaccination cicatrix.
AUG.1st. Since éate of admission, patient has been
critically ill, with delirium, sometimes violent in
character. The surface of the bbdy geherally is
dusky and presents very numerous areas of haemorr-
hage, These are generally small, with well defined
irregular margins. The eruption has become

vesicular, but nowhere are the vesicles well




developed. They are small, flattened and irregular in
form, vhile many contain blood. Others contain only a
slightly turbid serum.

AUG.3rd. Patient died this morning at 7-30.

July.Day Total No.Polymorpho=-Iiyympho-Large Hya-Fosino-liyelo-

of’ of’ -nuclear cytes lines philes cytes
Illness.Leucocytes. %. %, %. X. P
28. 6th. 9433, 80.0. 9.0. - 1.0. 10.0.
29, Tth. 10,200. 70.5. 10.8. 3.1, 4.0. 11.6.
30. Sth.l 11,050. 60.0.  13.2. 4.06. 71, 22,08,
31, 9th. 15,450. 46,5, 12.6. 53, .67. 39.9.
Aug,
1. 10th. 7060. 37.2. 30.0. . 5.6. 5.6. 21.6.
2. 1lth. 3100. 25.0. 39.0. . 2.5. 2.0. 31.85.

After exclusion of myelocytes, the per centage figures

obtained are the following.

July 28th. 88.9. 10.0. | 1.1.
July.29th. 79.8. 12.2. 3.4. 4.6.
‘ July ZO0th. 76.4. 16.8. 5.9. .9.
July 3lst. 77.3. 21.0. .55,  1.1.
Aug. lst. 47. 4. %8.2. 7.1. 7.1.
Aug.2nd. 36.5. 56.9. 5.65. 2.9.
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CASE No.13. THOMAS lc K. continued.
ABSOLUTE NUMBRES OF DIFFFRRENT VARIRTIRS OF LEUCOCYTES.

July.Polymorpho- Lympho- Large Hya- Fosino- !Myelo- Total.

nuclear, cytes, 1lines, philes. cyles.

28. 7546, 849.4 | Q4. 944,  943%,
29. 7191. 1091. 316. 408. 1194. 10,200,
30. 6630. 1458, Lk, 77. 28«41, 11,050,
31. 7184, 19486, S51l. 103. 6166. 15,«50.
Aug. _

1. 2622, 2115, 395, 395. 1523, 7050.
2. 775. 1209. 77. 62. 977. 3100.

Summary of notes made during ibservations on the Blood.

- JULY Béth. liany of the polymorpho-nuclear neutrophiles
show degenerative changes. Vacuolation and defici-
ency of nuclear stain in these cells is often a mark
ed f'eature, Fragments of free nuclel or portions
of cells with fragmented nuclei are occasionally
found. These are in many instances sufficiently
characteristic to permit of the observation that
they are derived both from'neutrophiles and lympho-
cytes. 2 nucleated red corpuscles observed to-day.

JULY 29th., f7The degenerative changes noted above are pre-
sent and'in addition the eosinophile cells partake

in the retrograde changes.
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17 nucleated red corpuscles observed while counting to-day

JULY 30th&3lst. Degenerative changes more frequently met
with, and in all classes of leucocytes. The mye-—
locytes are also frequently degenerated. Transi-
tional forms between the two classes of neutrophile
cells are fairly common. Products of fragmenta-—
tion of different types of cells are not infrequent
11 and 13 nucleated red corpuscles noted respect-—
ively at these dates. Some of these cells possess
bilobate or trilobate nuclei, and are distinctly
megaloblastic;in character.

AUG.1st. Fvidences of cellular dégeneration and fragmen-
tation of cells are more marked to~day. IMany of
the neutrophiles of both classes present only
partial granular staining. Some of the cells are
soudegeherated as to give merely a homogenesous or
vacuolated faint purple stain with no evidence of
nucleus.

The red blood corpuscles exhibit to-day
some variation in size, as well as in staining re-
action; while the majority are of the usual orange

“tint not unlike that of the nucleated red corpus-—
cles. 10 nucleated red corpuscles seen to-day.

AUG.2nd. Amongst the leucocytes, the great
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reduction in which is at once apparent in the films) many

are sa degenerated that it is almost impossible to tell

their nature. Some are full of vacuoles and show only a

trace of nuclear staining. Products of fragmentation of

cells are very numerous. Examples of mono-nuclear
eosinophile cells are present to-day. Some of these, as
well as tﬁe mono-nuclear neutrophiles are either dwarfed
or fragmented.> The facts noted yesterday with reference
to the red blood corpuscles are present to-day. 18 nu-
cleated red corpuscles are met with, and these include
both normoblasts and megaloblasts in approximately equal
numbers.

AUG.3rd. Films of blood taken post-mortem show very few
degenerated polymorpho-nuclear and mono-nucleaxr
neutrophiles. Lymphocytes are more frequently met
with than any other forms of leucocytes.

CASF No.l4. ALEX. C. aet.35.

The illness commenced with severe prodromal symptoms

during which a pro&romal rash appeared consisting of ir=-

regular maculae of desp red colour. Along the adductor
aspects of the thighs, the rash was distinctly haemorr-—
hagic in character. The more permanent eruption was, on

admission, felt rather than seen, as a closely set crop

off fine papﬁles. During the development of the eruption,
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¥

several areas of haemorrhage appeared in the skin of

the chest and abdomen.

SEPT 13th. The eruption has assumed a more haemorr-

hagic character,especially over the chest and legs.

Temperature high with delirium at night.

SEPT 17th. The eruption which is confluent on the face,
and incompletely so over the trunk and limbs
shows little progressive tendency. The vesicles
of pustules (both are preseht) are small and ill=-
formed with dusky haemorrhagic areolas. The
centres of many are also black in colour from
the pfesenoe of altered blood. General condi-
tion very weak with poor pulse, delirium slight
but. constant.

SFPT 19th, The face is covered by an almost continuous
crust of dark brown colour. Elsewhere, the erup-
tion is in the form of Blat pustules which do
not show any progress. Patient 1s extremely weak
and delirious. No blood was obtainable after
puncture of the skin, and patient. died on the

following day.
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CASF No.l4. ALEX. C.

continued.

Sept.Day Total No.Polymorpho-Lympho-Large Hya-~Eosino-lMyelo-
’ philes cytes

11.
12.
1%,
14.
15.
17.
18.

The percentage numbers calculated after exclusion of

nuclear

84.0.
73.7.
65.4.
61.5.
67.08.

&9.0. .

of of
Iliness.Leucocytes. 9.

6th. 11,760.

7th. 11,600.

8th.  15,700.

9th. 20, 150.

10th. 17,600.

12th. 5250.

13th. 7833.

cytes

G
10. 35.
15.3.
20.2..
21.5.
18.5.

29.05.

myelocytes are as follovs.

Sept.llth.
12th.
13th.
14.
15.
17.

86.00.
74.7.
69.79.
62. 4
69.59.
53.2.

10.58.
15.3.
21.6.
21.8.
19.12.
32.07.

lines

%.
2.3.
4.7,
5.3.
6.5.
.03,
5.0.

2.38.

4.7.

5.7,

6.67.
3.153.

5.453.

7.
1.0.
5.3%.
2.6.
9.0.
7.9.

9.5.

1.04.
5.3.

2.91.
9.12.
8.16.

%o

2.35.

1.0.

6.5.
1.5.
3.54.
8.0.
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CASE No.l4. ALFX. C. continued.
ABSOLUTE NUMBRERS OF DIFFERENT VARIRTIES OF LEUCOCYTES.

Sept. Polymorpho- Lympho- Large Hya- Fosino- Ilyelo- Total.

nuclear. cytes. lines. philes. cytes.
11. 9828. 1217. 269. 117. 269. 11,760.
12. 8549, 1775. 545, 615, 116. - 11,600.
13. 10,268. S 3171, 832, 424, 1005. 15,700.
lay 12,392, 232, 1%10. 18153, 303, 26,150.
15, 11,792. %256, 528. 1408, 616. 17,600.
17. 2572, 1549, 262. 499, 268. 5250.

v Summary of notes made during observations of Rlood.

SFPT 1lth&l2th. Degenerative changes present in neutrophile
cells of bbth classes and granular staining is very
defective in them, Transitional forms common. Two
nucleated red corpuscles seen on latter date.

SEPT 13th. Three nucleated red corpuscles Cound.

SEPT 14th. Degenerative changes on this and subseguent
dates more marked than formarly. The character of
these changes is similar to +hat described in the
two previous cases, Probably a greater proporiion
of neutrophile cells with single indented nuclei
might be placed amongst the "liyelocytes" than tlie
number represented by l.5%.

SFPT 15+th&l17th. 3 nucleated red corpuscles observed on sach

of these dates.
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CASE No.l5. Mre - T, aet. 35.

The patient was a poorly developed and poorly nourished
woman, who had hever been vaccinated. When {irst seen,
the eruption, which was confluent over the face, neck
and portions of the trunk, was in a papulo-vesicular
stage. The eruption during the few succeeding days pass
ed through a pustular stage (July 3lst.) in fairly typi-
cal faéhion, and this was smcceeded by dessication with
very abundant, crust-formation.

The patient recovered after a tedious convalescence.

July.Day Total No. Polymorpho-Lympho-lLarge Fya-Fosino-liyelo-

of’ of nuclear cytes  lines philes cytes
Illness.Leucocytes. . %. %. % %
29. 7Tth. 11,900. 67.3. 26.5. 4,7. 7. 1.0.
30. 8th. 11,250.  179.3. 13.7. | BT 2.5, 1.0.
2l. 9th.  14,750. 66.2.  21.0.  4.5. 6.8. 1.5.
Aug, |
1. 10th.  12,450. 69.4.  22.7. ' 4.6. .7, 2.6.
2. 1lth. 14,800. 64.0. 25.7.  5.7. 1.6. 3.0.
3. lzih. 11,800. 61.2. 29.4. 3.2, 1.8. o by
4. 13th. 10,950. 6.4, 28.1.° 3.6. 1.1. 1.8.
. lath, 13,300. 69.3. 234 4. 4.1, .8, 2.4.

6. 15th. 11,400. 62.7. 28.3. 5.7. 5 3.0.




CASE No.l1l5. lrs T. continued.
ABSOLUTF NULBRRS OF DIFFFRENT VARIETIRS OF LEUCOCYTES.
July.Polymorpho- Lympho- Large Hya- Eosino- liyelo- Total.

nuclear. cytes. lines. philes. cytes.

29.  8009. 3130. 559. 83. 119. 11,900.
30.  8921. 1541. 416. 259. 11%. 11,250.
Bl.  9764. 3097. 664. 1003. 222. 1ls,750.

Aug.

1.  8640. 2826. 573. 87. 324. 12,450.
2. 9472, 3803. 8453. 257,  445. 14,800,
3. 7221, 5460. 377. 212. 521. 11,800.
4. 7161l. 3077. 394. 120.  198. 10,950.
5. 9217, s112. 545, 106. 320. 1%,300.
6. 7148, 3226. 650. %4, 342, 11,400.

Summary of notes made during examinations of Blood.

JULY 29th. 8 nucleated red corpuscles found in counting 360
leucocytes. Majority of polymorpho-nuclear cells
shows signs of degeneration. Considerable proportion
of transitional forms.

JULY 30th. 2 nucleated red corpuscles observed.

JULY 31st., The extent. of the degenerative changes in the
poiymorpho-nuclear cells is greater than before.
Similar changeg are also present in both varieties of

hyaline cells, but not to the same extent.




-/COM

JOGO

SK)CO

JOGO

/pOGO

6000

2000

iOCC

fee

3Xo

rriviifa-T*udcAA; n



96.

CASE No.l6. Iirs Mc K. aet.49.
Patient was seized with severe prodromal symptoms on the
8th Oct. and on the morning of the 1llth the eruption was
first noticed.. This was most abundant on the face, ex-
tensor aspects of fore-arms and backs of handé. In
these situations, it was not confluent and free from
haemorrhage. The eruption was plentiful over the fauces
and buccal mucous membrane. Oh admission, the eruption
was mainly papular in character with a few commencing ves
icles, | -
The eruption quickly extended, becoming con-
fluent on ﬁhe face and in this situation of a gemneral
purple tint. It gradually assumed elsewhere distinctly
haemorrhagic characters, and the patient, who had been

delirious since the haemorrhagic manifestations, gradual-

ly sank.
Oct.Day Total No. Polymorpho=-Lympho-Large Hya-FKosino-liyelo-
of’ of nuclear cytes  lines philescytes
Illness.Leucocytes. %. %. %. % R
12, 5tn, 7300.
13. 6tn. 13000 66.2. 23.1. 3.5. 4.8. 2.4.
14, 7th. 7200 62.0.. 19.5. 6.5. 5.0. 6.5.

150 81:111. 6550. :1‘500q 47-0. 7-0. 1.'0. 12-00



CASE No.

97.

16. »Mrs Mc K. continued.

ABSOLUTF NUMBFRS OF DIFFFRENT VARIRTIFS OF LEUCOCYTES.

Oct. Polymorpho- Lympho- Large FHya- Eosino- Myelo- Total.

nuclear. cyvtes. lines. philes. cytes.
12. 7300.
13. 86086. 3003. 455, 624. 312. 13000.
14, 4500, 1404, 468. 360. 458, 7200.
15.  216l. 3078. 458, 65.  788.  6550.
Summary of note made during examinations of Blood.

The changes noted in this case in the white cells were

similar to

those mentioned in the previous cases of this

group. The number of fragmentation forms, chiefly of the

polymorpho-nuclear cells was considerable. Degeneration

of these cells was marked, and similar changes were obser-

ved in the
Oct 13th.
l4th,
15th.
tion

werse

other classes of cells.

% or 4 nucleated red corpuscles observed.

6 do. do. do. do.

about, 20 observed during count. A fair propor-
of these, as well as of those noted yesterday,

of megaloblastic character.
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The following are abstracts of the post-mortem features
of Cases Nos. 12, 13 & 1l4:-

CASE WNo.1l2. JALFS Il

The body of a powerfully built and well-nourished man.
The entire surface is covered by a profuse variolar erup-
tion, confluent on the face and neck, semi-confluent else
where, On the facé there is most extensive crusting.
Flsevhere, the eruption is fully pustular.

All the organs show extreme softening from post -
mortem changes. The Feart muscle is very soft. Valvu-
lar apparatus healthy. Both lungs exhibit a moderate
degree of anthracosis and emphysema. They present no
other noteworthy condition. The Tiver is enlarged, soft
and generally fatty. gpleen is enlarged and congested
its pulp soft (almost diffluent). The remaining abdor-
inal viscera present nothing of note. The rib-marross
is red and of rather fluid consistence.

CASE No.13., TFEQI'AS I’c KRCFNIE.

The face, neck and upper part of the body generally is
covered with a corfluent eruption of variolar pustules,
the individual elements which are discerned 1in plabes bhe -
ing very small. Here and there, haemorrhage has occur-
red into certain of tle elements, and partial crusting

is visible on the face. over the lower parts of the
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body, the eruption although very abundant, is not quite
confluent; it presents generally the same characters as
in other parts, but over the legs and feet it is distinct
ly petechial in character.

The pericardiumvis freec from haemorrhages.

The Feart whose valvular apparatus is normal, presents a
homogeneous cloudy appearance of its'muscie; The Lungs
are very congested and oedematous, several areas of hae=
morrrage being observed in their lower lobes. There
are also numerous small subpleural haemorrhages over
their diaphragmatic surfaces.

Spleen is considerably enlarged, concested and
firm, The Liver is enlarged, congested and presents ap-
pearances due to cloudy swelling. Kidneys are in a
similar condition. The Stomach and Intestines are
greatly congested and small areas of haemorrhage are pre-
sent in both.

CASFE No.1l4. ALEX, C.

The entire surface is the seat of a very profuse variolar
eruption, in a late pustular stage, the individual ele-=
ments being flét and ill-developed. Over the lower part
of the face, there is extreme crusting.

The Heart presents ho condition unusual to the

disease. There are no haemorrhages. There are palches
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of greyish consolidation with the characters of broncho-
prneumonia in both Lungs. The Spleen is small, firm and
its pulp is of rather atrophied appearance. The Liver

is slightly enlarged, and presents a ﬁoderaté degres of
fatty infiltration. The Kidneys are congested and eX-
hibit in marked degree appearances due +o cloudy swelling.
Haemorrhages aré Precuent in lMesentery, Stomach and Intes-

tines, the latter being much congested.
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SINGLE OBSERVATIONS IN SEVERE CASTS.

The following single observations on the blood shortly be-
fore death in 3 cases (2 haemorrhagic and 1 confluent with
haemorrhages) were made with the view of confirming the
presence of and obtaining further data as regards the pro-
portions of liyelocytes present in such cases.
CASE 17. JOWN B,
Patient is'a muscular well-developed man. The face 1s
deeply congested and covered by a fine badly developed
eruption, Subconjunctival haemorrhage is so abpndant as
to entirely conceal the sclerotics. The body ie covered
by a petechial eruption vwhich is almost confluent on the
back hetireen the shoulders. T,ower limbs present numerous
areas of haemorrhage bright red in colour and with irregu-
lar crenated edges.

Evening temperature on day of observation (25th
February 1901) was only 99°F. vt there -as marked delir-
ium, rapid poor pulse ete and patient died about 36 hours
after examination.

Total No. Polymorpho-Lympho-Large Fya-Fosino-liyelo-
Leucocytes.nucleard. cytesyr. linesi. philes¥.cytes%.

13,950. 54.5. 25.7. 9.%. .7. 10.0.

These figures represent the following Absolute numbers
respectively

B575. 3585, 1297. 97. 1398.
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The polymorpho-nuclear cells show great vériations in
size. Many of the larger especially are of transitional
tYPe. Some are éxtensively altered by vacuolation.
Several results of cell-fragmentation are observed; these
most frequently are represented by small masses of pPro-
toplasm about the size of a red corpuscle, filled with
neutrophile granules and without a nucleus or portion of
one.

CASE 18. Mrs 8.

Patient, admitted on 5th dmy of illmess with an abundant
eruption in the form of small purple petechiae. Face
slightly swollen and congested but rree from haemorrhages
as are also the syes. The evamination of the blood vas
made Jjust 12 hours before death.

Total No. Polymorpho- T.ympho- Targe Hya-— Fosino~ liyelo=

N
of ' nuclear - coytes lines philes cytes

Leucocytes, %. Gia . % %
2450. 45,5, 34,3, 6.4. 4.8. 9.0.

These figures represent the rollowing Absolute numbers t=
1115. 840.  157. 117.  221.

The general characters of the celis are similar to those

noted in previous cases of the same kind. 7 nucleated

red corpuscles were sean during evamination.

’
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CASE No.19. DAVID P, aet. 33.

Adnitted to FWospital on the 8th day of illness with ap
abundanﬁ eruption of marked haemorrhagic character.
Amongst the subcuticular-haemorrhages are a few imperfect
ly developed vesico—pustules. The blood was examined on
the 11th day of illness and patient died the fol}owing
day.

Total No. of Leucocytes - 7430.

Polymorpho-nuclear neut:ophiles and

transitional forms of these cells. T4 . 4%
Lymphocytes and Small Fyalines, 5.5%
lLarge Hyalines., : 4.2%
Fosinophiles. C 4.6%
Iiononuclear nentrophiles. 11.3%

The corresponding Absolute numbers are as follows:-
5528. 408. 312, 342, 840.

Only one or two nucleated red corpuscles are met with.
A good many examples of cell-fragmentation however are
seen, chiefly of’the neutrophile variety. The small
percentage of lymphocytes and cells of this class pre-

amn . ) B
sent on this occasion isAexceptlonal feature in the

blood in Variolea.
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CONCLUSIONS RFEGARDING +he BLOOD in VARIOLA.
A general survey of the results of enumeration of the
leucocytes centained in the foregoing observations shows
that Variola in all its clinical forms is accompanied by
leucocytosis. This differs considerably in degree in the
various types of cases, and even in cases agreeing in
their general characteristics, but in all, the sharacter
of the leucocytosis as exhibited by differential enumera-
tion, remains practically the same.

The feature which characterises it, in distinc-
tion from that which is found to accompany the majority
of the acute eranmthemata, is that it is mononuclear and
not polymorpho-nuclear in character. In other words,
the condition is one in which the smaller mononuclear
hyaline cells (including the lymphocytes) are increased
at the evpense of the polymorpho-nuclear elements.

T shall first of all review the general facts in
connection with each of the foregoing groups of cases,
and afterwards note the manner in ~hich each of the vari-
eties of leucocytes and associated cells have appeared o
me to be implicated in the disease - DProcess.

In the greater number of the cases in Group 1.

leucocytosis was already present, when the patients came

under observation (5th to 7th days of the disease). in
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one or two however, (Nos. 4 and §) the observations were
commenced prior to the declaration of leucocytosis.

In the mildest cases, leucocytosis is not estab-
lished until the rash has manifested itself, and attains
a moderate acme either at the period when the majority of
the elements have bacome turbid or even at a later stage.
Speaking generally howaver of the cases in this group, it
may be said that leucocytosis, commencing either at, or
slightly before, the appearance of the eruption, attains a
maximum at the 8th or 9th day (when turbidity of the vesi=~
cles is most geﬁeral) and that it very slowly declines
from this date onwards. ¥ith the supervention of suppura
tive or other inflammatory phenomena during convalescence
it may undergo a subsecuent rise which only exceptionally
however evceeds the degree present on the 8th day.
Group ‘2. The facts correspond in all important parti-
culars -rith those detailed above in connection *ith groupl.
As illustrated by cases Nos.9 and l;,a comparatively high
raté of leucocytosis is maintained gometimes 1till late in
the illness, vhen dessié@tion and crusting have become
gensral. In case No.ll the rise in leucocytosis during
the recession of the eruption may be referred o the at-—

tack of acute tonsillitis noted.

Group 3. As noticed in the introduction to this section
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the existence of leucocytosis is doubted by certain in-
vestigators in the most severe types of Variola. My ob=-
servations lead however to the inference that a moderate
but, transient leucocytosis exists even in these cases.
It appears as if the attempt were made to realise the
curve of leucocvtosis characteristic of nore favourable
cases of Variola, but that the reaction of the maemato—
poietic organs and tissues suddenly and significantly
fails, with a correspondingly abrupt fall of leucocytes
before death, thus in two cases (Mos.1lZ and 14) a
moderate leucocviosis was reached on the 9tli day before
the rapid ante-mortem reduction made 1its appearance.

In two others (Vos.l2 and 16) the feable reaction of the
haematopoietic organs is indicated before the leucocyt.o=-
sis had reached its acmse.

"he contrast offered by the course of the leuco-
cytosis in Case Wo.lH (recovery after severe attack in
unvaccinated subject) is sufficiently striking, being
well maintained‘during +he period of observation.

An analysis of the modifications, both in num-
ber and characters, of the var ous leucocytes and assoc-—
iated cells also reveals many features of interest.
These are noted in connection with each type of cell in

the following statement:-
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POLYHMORPVO-NUCLFAR NEUTROPHILE LEUCOCYTE.
This, the most numerous of all the varieties of leucocyte
in normal blood, undergoes in Variola, a marked relative
reduction, the proportion being frecuently no more than
46 - 50% of all the cells present. Fxceptionally even
in the mild cases of Group 1, the proportion has been ob-
served to fall as lor as 33-=364, Generally speaking, 1t
is on the 8th or 9th day of the disease that the greatest
relative (and generally absolute) reduction has besn ob-
served to occur - at the same date, as will be sesn later,
as that at vhich thelymphocytes and smaller hyaline cells
.show the greatest increasse, This relative reduction of
thepolymprpho~nuclear cells continues for a considerable
time - till after the 20th day of illness at least. It
must be noticed however, that this relative reduction,in
view of the total numbers registered, corresponds with an
absolute increase - a poini which seems to have been some-
what, lost sight of in similar researches,

only in four cases (Nos.5,9,13,14,) was both a

relative and absolute increase in this type of cell noted.
This state of matters, noticed on the 6th, 7th and 8th
days of the disease in these cases however, vas speedily

replaced by the more usual condition viz. a great relative

Treduction.
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A similar state of matters has, exceptionally, come under
observation during convalescence, as the result of inflam
matory affections (Case No.ll).

Further, degenerative changes appear ©o overtake
this class of cell more freguently and more generally
than is the case with others. r"hese changes, which
usually make their appearance about the 8th day (and some
times earlier) continue throughout the illness, and in
the more severe cases there are grounds for believing
that the polymorpho-nuclear cells suffer extensive disin-
tegrative and destructive changes in the blood itself.

The interpretation .o be placed on these facts
is no doubt difficult, but they woﬁld appear to Jjustifly
the conclusion that a positive chemiotaxis of moderate
degree is evxhibited by this cell towards the toxines of
Variola, resulting however in its partial destruction.
Faving regard not merely to its destruction in the bloed,
but to its migration and destruction in the skin itself,
with themaintenance of an absolute increase, the extant'
to which the bone-marrow is drained not only of transi-
tional forms but, of neutrophile myelocytes (See Sectiond)
becomes an easily intelligible fact.

TYNPHROCYTES and SHALLFR FYALINE CELLS.

It is the marked increase in cells of this class which
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confers on the leucocytosis of Variola its specific
characters. Their increase, vhich is both a relative
and absolute one, occurs at the expense almost entirely
of the polymorpho—nuélear variety, and the figures repre-—
senting them, both relatively ana absolutely, may almost
be regarded as complementary to those of the preceding
type of cell. Their proportion is accordingly highest
between the 8th and 10th days of the disease. Their
average proportion at this date in cases of the first
group amounts to nearly 50%, but sometimes they consti~
tute (Cases No.l and 7) no less tham 61.5 Lo 66% of all .
leucocytes present. Their sbsolute numbers therefore

in the milder cases frecuenily approximate to that of the
polymorpho-nuclear cells on the 8th or 9th day and in ex-
ceptional cases exceed this number.

In more seveBre cases, however, the relative pro-
bortion though still high, does not attain the level ob-
served in the cases of Group 1, and the greatest relative
increasa is recorded at a somevhat later stage in the
illness (about. the 13th day on an average).

In the most severe class of cases, the relative
and absolute increase of this variety of leucocyte, al-
though present as in the others, is to some extent masked

by the appearance in the blood, of myelocytes in greater
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or less numbers - an occurrence which also accentuates
the polymorpho~nuclear reduction. The increase in the
varieties of cells at present under discussion continues
in complemenaary fashion to the polymorpho-nuclear de-—
crease +ill a tolerable late period of the illness.

Both the lymphocytes and the smaller hyaline
cells enumerated along with them present evidences of de-
generation but not to the same extent as the polymorpho-
nuclear cells,

LARGE HYALINE CFLLS.
The data supplied by my observations differ somewhal ac-
cording to the case, In the milder cases, the propor-
‘tion of these cells in the blood exhibits fluctuations
vhich vary directly with those of the previoué category.
Sometimes in thesse cases, however, a gradual and slightv
relative fall has been noted. In the more severe cases
these cells show an increase both relative and absolute.
This rise in numbers appears generally to coincide vwith
the increase in the Smaller hyaline variety and therefore
makes its appearance about, the 9th day of the diseass,
after which period its proportions decline. The great—

est, relative increase is represented by 7 or 8%.
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FEOSINOPHILE CELLS.
These cells as a rule are increased both relatively and
absolutely in the earlier stages of the illness, but
undergo a distinet reduction in its later period. In
some of the severer cases (Nos.11l,12 and 14) an increase
in these cells only makes its appearance shortly before
the termination of the case.

Fosinophiles of the mononuclear variety are
only very exceptionally seen, and always in the most
severe forms of the diseasse. Degenerative changes are
not seen in these cells as freguently or to the same ex-
tent, as in the other varieties.

MYFLOCYTRS (Mononuclear Neutrophiles).
The appearance of the mononuclear neutrophile in the
blood is a very general one in Variola, but the Propor-
tions constituted by it yary very much according to the
severity of the case.

In the cases of Croup 1 for instance, myelo-
cytes were altogether absent from the blood or were met
with only in isolated instances.  They made their ap-—
pearance in such cases between the 7th and 12th days of
the disease, and were absent from the blood altogether

at both an earlier or later period.
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In case No.5 however, which, as regards its degree of
severity, approached those of the second Group, the max-
imum proportion of Iiyelocytes present amounted to 3.5
of all white cells, and in this case they averaged 1-2%.
In mild cases of Smallpox modified by vaccination there-
fore, the Iyelocyhte, occurring =t andlafter the period
of pustulation is met with in very sparse numbers and as
a rule does not exceed 1-2%,

In Group 2, the marimum percentage of Myelocytes
obsérved was 6.5% (case No.10). Although the proportion
is variable, their occurrence in these cases with abun-—
dant discrete eruption is constant.

It is in cases of the greatest severity however,
as represented by Croup 3, that their relative pTropor-=
tions in the blood attain a very high level. Although
their proportions are still very variable in different
cases of this class, it may be said that they rill gener-
ally found to constitute from 10-20% of all white cells
present, The exceptionally high figures guoted under
this category in case No.1l2 are partly due(as explained
in a note apéended to the case) to the inclusion of a
large number of “transitional" forms under ©this title.

NUCLEATED DRFD CORPUSULES.

These elements, abnormally present in the blood of the
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adult, make. their appearance in very variable numbers in
the blood in Variola.

In the mildest cases, their occurrence ig guite
exceptional - they rarely come under observaiion. They
appear in greater numbers, however, in more.severecases
~and in the blood of haemorrhagic or confluent pusitular
cases with haemorrhages as many as 17-20 examples may be
encountered whilst counting 300 leucocytes. As a rule,
the nucleated red corpuscles seen are of the smaller hor-
moblastic type, but megaloblasts also ocour in the most
grave cases and not infrecuently such cells possess either
an iptensely stained lobulated nucleus or wwWO OI MOre COl-—-
pletely separate nuclear masses. (See Figd.).

In general it may be said that these cells make
their appearamce in the blood at the same time and under
the same conditions as the myelocyte and have appeared to
me to vary directly with the proportions of this latter
type of cell.

I have therefore come to regard the presence of
the nucleated red corpuscles in the blood in Variola as
an accidental occurrence and due to its being swept into
the blood stream along with the myelocytes which are

leaving the marrow in much larger numbers.
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The conclusions vhich my observations on the blood in
Variola enable me to make may novw be summed up as
follows:-

(1) Variola in all its manifestations, is accompanied by
'1eucocytosis. This rTeaches its maximum on or about the
9th day of the disease aftéf ﬁhich it slowly ranes or may
later undergo an increase due o complications. It is
most notable in cases undergoing marked and generalised
pustulation and although of moderate degres, is still
present, in transient, fashion in the most sSevBre Cases.
(2) The characteristic feature of variolar leucocytosis
is the relative and absolute increase of the smaller hya-
line cells and lymphocytes with which it 1s accompanied -
a condition associated regularly with a relative redic-—-
tion of the polymorpho-nuclear elerents, though these,
absolutely, are augmented.

This characteristic leucocytosis 1is maintained
for a considerable time after the acute stage of the ill-~
ness has passed. .

(3) It is characterised also by the presence in the blood
of elements normally occurring in +the bone-marrow in num-
bers which are not realised in other acute infectious
diseases, These include, besides the mononuclear

neutrophile, neutrophiles of transitional type,




mononuclear eosinophiles, large hyaline cells and nu-

cleated red corpuscles of both varieties.
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SECTION 2. PART 1.

THE EISTOLOGY of the SKIN in VARIOLA.
Of,ail the clinical ménifastations of Variola, the cutan-
eous reaction as evidenced by the sruption, is the most
remarkéble. It, may be confidently stated that in the
eruption at least the virus certainly exists. Its acme
of’ virulencg is apparently reachedkjust prior to the
stage of turbidity of the vesicular contents, and dimin-
ishes during the period of dessication.

The crusts however retain their infective pro-—
perties for a period of about two years after removal,
¥hat is Probably the most ancient method of conferring
Protection against the worst forms of Smallpox as prac-—
tised in China and India as early as B.C. 1500, is based
on the fact that the variolar virus preserved iﬁ the dry
crusts from the eruption undergoes a gradual.attentua-
tion of its virulence. Such crusts, when dried, poi-
dered and administered as snuff, induced a mild attack
of Variola which conferred immunity against the disease.

There are also sufficient grounds for the be-
lief that the disease is essentially a septicaemia and
that the eruption is directly related to the transit of

the virus from the blood to0 the sthole cutaneous surface.

It seems rational therefore to regard the eruption as a
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means of defence - possibly one of' the means by which the
virus is eliminated. It folldws of necessity that the
character and amount, of the eruption may be taken as a
gauge of the severity of the case -~ a conclusion fully
vrarranted by clinical experiencs.

Furither, the occurrence of such remarkable and,
for an infectious disease, of such exceptional changés
in the characters of the leucocytes in the blood from an
sarly period of the tliness, affords the best ground for
the anticipation that, the arrival of the virus in the
skin will.be attended by changes closely comparable from
a qualitative point of view with those already in existe
8nce in the blood.

The study of the histology of the variolar
8Truption and especially of the cellular constituents of
the eruption, therefore, derives interest from a new
point of view, In the following statement of my obser-
vVations, emphasis will accordingly be laid on the char-
acters of the cells, more particularly of the leucocytes
found in the eruption. (See Part 2 of this Sectionj).

As might, be anticipated, I have confined myselfl
To the histological phenomena of the eruption from its

commencement, .0 maturation; the subsequent stage of heal-

ing of the lesion has not been so minutely studied,
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although it has come under obhservation also.
MFTHFODS. The portions of skin selected were as a rule
taken from the abdomen, thigh or dorsum of foot. These
were fixed at once in one or other of the following fluids
(a) Saturated Solution of Corrosive Sublimate in 14 NaCl

. solution.

(b) Absolute Alcohol.

(c) Picro-Corrosive-Formal:-

Sat. Sol. Corrosive Sublim., in 1% NaCl sol. 25.

Formal, 10.
Picric acid. 1.
Vater to - - 100.

(d) Muller’s fiuid 95. )

Glacial acetic acid 5. }100.
They were then embedded in Parafiine, toluol being select-
®d as the best intermediate reagent afiter dehydration.

The earlisest visible lesion consists in a series
of irregnlar minute dilatations of the lymphatic spaces
immediately below and sometimes evtending betwesn the deep
€st cells of the Malpighian layer. These spaces are
8ither empty or contain a small quantity of finely granu-
lar material, probably the result of coagulation by the
fixative and other reagents employed. This is the more

likely from the fact that such material is deposited
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round the margins of the small spaces referred to.
Besides this finely granular material, one observes occa=
sionally larger bodies (ahout twice the size of a single
coccus) which stain faintly by the nuclear dye employed.
Although of the same size and form, their faint "nuclsar"
staining offers a marked contrasi 1o thé intense coloura-
Ttion of other bodies, mentioned later, especially tn
connection with haemorrhagic cases. It is noteworthy
however that certain minute bodies are occasionally
Present at a stage considerably antecedsnt to that at
which any nuclear fragmentation is visible,

From a very early stage therefore, the superfi-
cial layers of the hypodermis and the basal cells of the
Fpidermis are saturated with lymph. In a situation
corresponding with the state of matters Jjust described,
there is penerally to be observed a small area in the
mesial prickle zone of the epidermis in which the cells
are more‘faintly stained than other cells of the same
zZzone in the neighbourhood. in this area, involving per-—
haps 6 - 10 cells, nuclear staining, though reduced in
degree, is still present, and Weigert’s view therefore
that the initial lesion is of the nature of a necrosis

appears incorrect. The protoplasm of these cells, which
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are somewhat swollen, is finély granular and contaiﬁs
.one or more vacuolss, These, as they increase in num-
bers, coalesce,'so that finally the nucleus of the cell
is united to the cell-membrane only by delicate bridges
of protoplasm. The cells so affected present a reticu-
lated appearance and are clear and swollen - a condition
to which Unna has applied the term "reticular colligua~-
tion".

Laterally to this area many of the cells show
perinuclear vacuoles of varying size, similar to but
sﬁaller than those dsescribed belowr in the lalpighian lay-
8. (See high power drawing. Fig. No. 5.)

Beneath this area, the cells of the HMalpighilan
layer are in some instances gwollen, in oithers sevidently
compressad. In addition, thay are to some extent sepa-
rated from each other. "his dissociation of the cells
of the lMalpighian layer, and the reticular degeneration
of the cells of the mesial zone above described involves
in each case the ioss of "prickle" procasses. These
howeve:, are‘clearly vigible hetween the cells in the
immediate vicinity of the developing element.

Certain of the cells of the Ilalpighian layer un-

dergo considerable increase in size. In many, a vesicle

appears vhich enlarges gradually until the cell is
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"pballoonsed" out into a clear sac, the nucleus being ap-
plied crescent-fashion to some part of the exterior,
vwhile the protoplasm of the cell forms the thinnest POS=
sible rind. It is in this zone that the "ballooning
cblliquation" referred to by Unna occurs in Variola.

Other cells however of this layer are evidently
from Bhe first subjected to pressurs. This is apparent -
ly the result, on the one hand, of the presencs of the
swollen cells referred to, and on the other, of the ir=
Tregular saturation of the cutis with lymph. The naiur-
ally Glonéated form of these cells becomes exaggerated,
both nucleus and cytoplasm showing the evidences of com-
Pression. Their protoplasm at the same time becomes
cloudy and stains more deeply than normal by acid dyes;
nuclear staining, however, in these as well as in the
Swollen cells is preserved.

Unna maintains thét both the "reticulating" and
"ballooning" forms of epithelial degeneration are fibri-
noid, inasmuch as the granular matter of the dslicate
intra~cellular strands in the former case, and the mar-—
g€inal zong of protoplasm in the latter, respond ©o stain-
ing methods for fibrine. The application of different
modifications of Weigert’s fibrine method has not, in my

hands, confirmed this point.
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The condition of matters in the Malpighian ldyer mnay -
therefore be summarised by saying that the inter-cellular
lymph spaces are widened from below upwards, involving
the loss by rupture of "prickle" processes, and that of
the cells, some are selongated and compressed, whilses. . .
others enlarge and ultimately ruapture, from cellular
ocedems.,

Superficially, at this stage the eleidin layer
is increased, consisting of thres or four cells in depth.
These are swollen out in oval, or almost circular fashion
vith their characteristic granules arranged round the
periphery of an enlarged perinuclear space.

The minute cavity of the commencing vesicle
originates by rupture of the membranes of cells which
have undergone the reticular chaqges described as occurr -
ing in the cellsof the mesial prickle zone, and the com-
munigation thersefore of several cavities of intra-cellu-
lar origin. The cavity of the developing vesicle is in
communication with the distended lymph spaces of the
hypoderm by a series of dilated inter—cellular channels
traversing and opening up the Malpighian layer, as al-
T'eady describsd, By distension with lymph the cavity

thus formed increases steadily in size. Its further in-

Crease is brought about by a succession of similar




changes océurring in the cells bordering +the primary
cavity on its superficial and lateral aspects.(See ¥ig6)

The swollen eleiden layer is thus encroached
on by thevesicle from beneath, and over the apex of the
vesicle the cells of this layer may be ohserved 1o be
flattened out and compressed. Irmediately beyond the
summit of the vesicle, however, in a lateral directuion
the swrollen cells of the eleidin layer again becomse

manifest, and as the cells of the mesial prickle zone

e

n this sitvation are also swollen, thé developing ele-
ment has at this stage the macroscopic appearance of a
bluntly pointed papule. It is the case therefore, as
Buri has pointed out, that hat is macroscopically a
solid papule is already, histologically, a small vesi-
cle,

Ry further enc?oachment f'rom beneath on ihe
eleidin and corneous layers, and their consequent thin-
ing, the small vesicle hecomes apparent - the clear
fluiad cdntents oft the cévity being rendersd visible
through the thin stratur corneosum and constituting the
now translucent aper of the papuls. Not infrecuenily,
at this stage, ithe sleidin layer has ceased to be de-
‘monst“able over the summit of the developing vesicle.

In the cases of many of the pocks, however, the eleidin
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layer persists unitil comparatively late = till near the
attainment of the acme of the slement at least.

The effects of the initial lesions in the lal-
pighian layer are, at least in the benign elemenis at
presént being described, soon accompanied by raegenerative
changes in the cells of this zone situated immediaitely be
vond the centre of the base of the pock. In this situa-
tion the process of a-mitotic nuclear division may be
frequently observed; the occurrence oi mitotic figures
is more rarely met with. This proliferative activity
in the Ialpighian layer in the irmediate vicinity of the
vesgicle plays an important part'in the later stages of
the eruption.

The contents of the cavity as thus described,
consist of clear lymph, containing very few cellular ele-
ments, These are almost exclusively comprised of lym—
phocytes which may be fairly numerous in the lymph
spaces of the hypoderm immediately bensath the Malpighian
layer.

Polymorpho-nuglear cells are very infrequently
Present, in the early stage. A survey of thse contents
of the blood vessels in the superficial layers of the hy -

poderm also shows the small mononuclear cells to be the

most numerous, polymoroho-nuclear cells bheing very rare.




125,

These facts are perfectly analogousAwith what occurs in
Vaccinia (Buri 1892: liann, 1899) and Varicella at a
similar stage.

¥ith the gradual increase in size of the cavity

of the vesicle, its fluid contents become more rich in
cells, and consecuently wurbid. 1t has been and still
is, customary to apply the terms "pustular” and "suppura-
tive" to this stége of the variolar eruption wvhose ele-
ments have novw, macroscopically assumed the appearancs

of small, more or less prominent, flattened hemispheres
.Of opacue gray or more frankly yellow colour.

Trom the statement of the results obtained by
examination of cover glass film preparations of the con-
tents of the eruption at various stages, the cellular,
often highly cellular characters of the contents is a
matter which admits of no doubt. r"hat the pustular
character of the eruption however is primarily or even
mainly due to the presence of leucocytes of the polymor-
Pho-nuclear variety, 1 am not prepared O admit. The
latter cells have never appeared to me to constitute more
than 50% of the total numbers and frecuently the propor-=

tion constituted by them is much less.

1
far as the leucocytes are concerned, are composed mainly
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of hyvaline cells, especially of the smaller class, and
polymorpho-nuclear cells, the former 5eing as a rule more
numerous than the latier. In no case howsver, can the
turbid material of the “pustule" be regarded as "pus' in
the sense that polymorpho-nuclear leucocytes almost ex-
clusiVely comprise its cellular elements. Fven in in-
stances where the eruption is invaded by pyogenic cocecl
no such accession of polymorpho-nuclear cells follows as
wvould, under other circumstances,inevitably occur.

1t is interesting to note in this connection
that suppurations, occurring on a larger scale during
Variola are also characterised by the relative abundance
of the smaller hyaline cells.

The specific leucocytosis in the blood in Vari-
ola appears therefore reproduced in the skin and in supf
purative processes supervening during the di;ease‘

A fact of this kand affords the best possible
basis for the belief that the leucocyte emigration which
occurs in the variolar eruption in character as well as
in amount, is one of the essential phenomena of the
disease,

Trom the few observations 'hich have as yot been

made on the blood and cellular elements of the skin in

Varicella, a similar state of matters seeoms to be
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established in that, disease, the inference therefore be-
ing permitted that the causative agent in both, is close~-
ly allied,

Apart from the character of the leucocytes how-
ever which make their way into the cavity of the vesicle
the amount or degree of leucocyte emigration im in many
instances insufficient in itself to explain the viscid
puriform appearance of the "pustular" contents.( Fig. 8)

On this point I find myself in disagreament
with Unna who, speaking of the eruption from the Sth day
onwards says:- "A full stream of leucocytes, no doublt at-
tracted by the germs lying dead in the tissue runs
through the whole cutis and reaches in the papillary
body such a density that even in thin sections, the mar-
gin between cutis and prickle layer is hardly recognisa~-
ble, This goes on. untill the vhole cavity is densely
infiltrated with white corpuscles atc".

1 have not met with such appearances - at least
in typically developing and discrete elements. 1t may
be partially true of the atypical characters of certain
intra-epidermal abscesses in the "badly developed" erup-—
tions of confluent or semi-eonfluent cases.

The oprogressive degeneraﬁion and dissolution of

8pitrelial cells however may be a orominent feature in a
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cavity whose leucocyte contents are not abundant, and as
a factor in producing the peculiar material of the "pus-
tiiles" has, 1 believe, not been sufficiently emphasized.

The cavity of the mature vesicle aé thus de-
scribed is by no means a simple sac. Neither is it,
as is so frecuently stated, multilocular. It is in the
great majority of instances essentially a unilocular
cavity traversed by incomplets dissepimants of varying
degrees of thickness. or these, only a small DPropor-
tion traverse the cavity from floor to roof, and, even
when this is the case, they do not extend throughout the
whole diameter of the vesicle.

The septa, b»oth of Lhe finer and larger varie-
ties although epithelial in origin, arise in a'different
manner. The ma’ority of the latter arise from the
greatly elongated cells, or strands of two oxr more such
cells previously described as originating in the deeper
parts of the prickle laysr. These, which at first
scarcely pehetrate the base of the veosicle come 1O pro-
Ject more and more into its cavity during the later sta-
ges of its development. This result is apparently
brought, about by the proliferative changes alluded Lo
as present in the neighhouring cells of thié zone, bY

vhich the compressed cells are thrust uprards into the
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cavity of the vesicls.

Occasional sevpta, more bulky than the preceding
are also seen, evidently composed of strands of altered
epithelial cells, the nuclei of which still retain in
some degres their affinity for nuclear dyes. These
cords (as seen in section) of epithelial cells represent
strands of the mesial prickle layer which, having escap-
ed the reticular collicuation of Unna from the first,
persist, at least for a time, as bridges spanning the
cavity.

(The septa of the ¥ind above described are real
ly laminar in form, as is seen vhen their plane happens
to correspond irith that of the section, and it would
consequently be more correct to conceive of them as in-
complete curtains of cells traversing the cavity, not
always in parallel dirsections).

"he finesE septa, often visible only as deli-
cate lines with some finely granular material deposited
on them, rspresent portions of the versistent mantles of
single cells of the mesial prickle layer whose contents,
after collicuation and partial rupture of the cell-
membrane, have bhesn poured into the cavity of ithe vesi-

cle. ( see Tig. 7 ).
+ is not iritlout interest to myself to

discover that my observations on the mode of formation




of the septa in the variqlar'vesicle are in almost com=—.. .
plete accord with those of Balzer and Dubreuilh whose con-
clusions (Dictiornaire de ledecine - Art. "Variole" by
Barth and Vilocc p.478) oniy came under my notice some
time after the foregoing vas vwritien.

Umbilication, as a very general feature of the
variolar eruption is one which is constantly described and
nust be herse briefly referred 1o. It may be observed in
the developing vesicle at an early stage (2nd to 4th days
of the eruption, according to the site) it disappears dur-
ing the maturation of the vesicle, and re-appears generals
ly in more marked fashion, during its recessiomn. 1t is
customary therefore to speak of "early" and "late" umbiliQ
cation in Variola.

I may remark at the outsset that umbilication, al-
though very general, is by no means a constant feature of
all the slements of any variolar eruption. 1t often ev-
hibits considerable variatione in degree, and in some
cases is almost altogether absent.

The phenomenon of umbilication, when it appears
in a young developing element, is brought aboul by two or
more causes, acting in conjunction. One of these de-

pends on the fact that the cells of the mesial pridkle

Zone surrounding the vesicle arse, from oedema and




reticular colliquation, greatly increased in sigze. The
cher principal factor contributing to the result is the
~proliferative activity of the cells of the Malpighian
layer in the 1aterai environment of the vesicle. From
these two causes, the peripheral portion of the increas-
ing vesicle occupies a relatively higher position than
the central part; it is in fact, raised above the level
of the surrounding skxin surface, while the ﬁosition of
the central portion is litile affected.

Another manifest cause of umbilication is the ce
;ncidancs of the site of the vesicle with the presence of
& hair-follicle. The deeper cells of the follicular
sheath in such a case do not sharse to anything like the
same extent in the changes which are proceeding in their
neighbourhood, the thin cornified layer of the neck of
the hair follicle offreing a barrier to the process.

In this way, the periphery of the vesicle is balloonéd
out round the follicle which of course cohstitutes the
depressed centre. Unna refers to this as cuite an acci=-
dental and exceptional cause or umbilication in Variola.
From my observations hoth of the naturally occurring erup
I bellieve

tion anua of microscopical sactions of the game,

that it i¢ by no means an uncormon OCcUrTrencs.

The re-zppearance of umbllication during the




receding stages of the eruption is caused by the absorp-
tion of the mére fluid contents of the pustule by the
neighbouring lymphatics and the consequent collapse of
the central portion of the roof of the vesicle.

Already at this stage thers are indications of
the healing process. "he proliferative activity of the
cells of the lalpighian layer hag caused %ha cavity of
the pustule to assume a relatively superficial position.
Its base becomes more sharply differentiated from the
thick and cellular cushion on which it rests by the ap-
Peafance of corneous chranges in the upper cells of this
layer, ﬁhich from this stage onards is heing actively
added to from beneath. ( See fig. 12 ).

This zone of cornified epithelium, delicate at
first’axtands rom the periphery of the pock inwards,
very much (as Unna has described it) after the fashion of
a gradually closing iris diaphrasm until the pustule is
completely separated by it from the active epithelium be-
ieath.

Trom the time when the pustule has in this man-—
ner been practically excluded from +he actively regenera-
ting epithelium, the process of healing as a rule pro-—
¢eeds uninterruptedly. If however, bhefore the newvly

Torming corneous layer has become continuous under the
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base of the pustule, rupture of the slement with possibly
secondary microbic infection occur, the healing process
only occurs after further destruction of the regensrating
layers, with more permanent, scar-formation.
CONTTLUENY  and HALMORRFAGIC CASTS.

Althougl: the series of changes aboVe described are also
present in the most severe forms of the eruption, their
regular sequence cannot bhe traced as a rule, in such
cases, It may be stated generally that in confluent cas-
es, the initial lesions by vhich the Malpighian layer 1s
opened. up and its cells separated and distorted or gwollen
and degenerated are present over considerable areas,of

only
the skin. "he cells of the mesial prickle layer also,esS-
cape the changes peculiar to them in small islands so that
from an early sﬁage disintegration of the lHalpighian lay-
er with irregular, sometimes almost continuous, vesicle-
formation in the prickle layers, are visible throughout
entire sections of the portions selected for examination.
In these cases, the cdrium, +hose collagenous bundles are
swvollen and degenerated is, from an early period, infil-
trated vith blood corpuscles as well as leucocytes almost
&¥clusively of the non-granular mononuclear varihety.
Both cells readily invade the skin, their entrance belng

aided by the changes in it above describad. The red
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corpuscles especially make their vay through the skin,
insinuating themselves between the cellular laminaé of
the superficial scarf skin. ( See FIC, 13.)

It is in such cases that, small intra—epidermic'
abscesses are apt to arise. These which occur irfegu-
larly; and are filled with leucocyite, nuclear and other
debris, rapidly form after disintegration of the Halpig=—
hian layer, and are not comparable either in mode of ori-
gin or appearance —rith the typical pustule of Variola.

In haemorrhagic cases, in addition to the clan-
ges above mentioned, the infiltration of the upper layers
of the hypoderm by haemorrhages is a characteristic fea-—
ture, These frecrently exitend along the hypoderm, in
scattered fashion, for considerable distdnces, and ‘pene-
trate between the connective tissue bundles to somé depti.

In speaking of haemorrhagic cases, it must be
stated that the use of the term is confined to cases in
which blood is evtravasated in some quantity into the
connective tissue of the corium as now déscribed. The
Presence of red corpuscles in the cavity of the Vesicle
at various stages may be determined in many cases of
tolerably mild charaéter, an escape by diapedesis of this
king having no relation, clinically or nhistologically,

with the severe cases in which the larger haemorrhages




‘above alluded tp, occur.

The connective tissue bundles not only at, but
for some distance round the site of such a haemorrhage
are swollen and degenerated, taking on a diffuse, inde-
finite protoplasmic staining. (See Fig. la ).

In connection with these haemorrhages special
mention must be made of multitudes of emall bodies stain-
ing very deeply writh nuclear dyes which are prasent a-—
mong the red corpuscles, These are freauently prasent
in such numbers and so definitely removed from any area
of nuclear fragmentation as to render this explanation of
their origin, in my opinion, inadequate. The fact also
that from such situations, numbers of these "podies" may
be perceived streaming uprards into the epithelium, ap-
pears to favour the assumption that they are possessed of
some amoehoid activiﬁy. (See Wigs. la & 15 ).

¥hile unwilling to m;ke any statement as to
their possible parasitic nature, I am not, on the other

hand, at all convinced of the fact that they are entire-—

1ly of cellular or nuclear origin.




SECTION 2. PART 2.
THE CONTENTS of the VESICLES and PUSTULES
in VARIOLA.
According to the purpose which different investigators
have had in ViBW, the cutaneous variolar eruption has
been in different ways the subject of examination.

Numerous investigations, baéed on the conclusion
Lo which all evidence leads viz. that the parasite of
Variola is surely present in the sikin during the greater
if not the entire period of the eruptive manifestations
of the Nisease, have been concerned with the search for
the specific cause.

These researches have been pursued along Tio
lines of enruiry. Oon the one hand, careful bacteriologi
cal examinations of the erupiion have been made with the
viewr of finding o specific organiem biologically related
to the lower bacteria as the cause of the disease, and on
the other hand, helieving the parasite of Variola to be a
species of protozoomn, other encuirers have adopﬁed parti-
cular methods,

During the earlier period of my research, 1 ex-=

amined cover glass film preparations rrom the»variolar

o)

vesicles o pustules of 36 cases. rhese included the

Preparation of films from the eruption at varying
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intervals in eaéh case, and in addition similar investi~-
gations were carried out in the-cases reported on in the
first section of this work. ' have thus examined in all
54 cases from this point of view. These investigations
have caused the folloving questions Lo DOSSOSS for me a
congiderable interest viz.

(1) The relation of micro-organisms To Variola and espec -
ially to its cutaneous manifestations.

(2) The relatdionship of Protozoa 1o Variola.

(%) The cellular‘and particularly the leucocytic and
leucocyte-forming constituents of the contents of the
eruption, and the relationship betiween +hese and the con-
dition of the blood.

(1) THE PADS PLAYTD by ORGAN1SNS in VARLOLA.

Until rithin comparatively recent years, tevtbooks both
in lMedicine and Pathology have been in almost complete
agreement, in making the statement that the suppuration
observed in the Varioiar eruption from apout. the 9th day
of the disease onwvards is always attributable to the pre=
sence of pyogenic microbes. Bacteriological researches
however rendered the considerabhle modification of £his
statement necessary.

In 1888 and 1887, CGutiman published the results

K]

of his examinations of the ernption. " Trom several case
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investigated he isolated in culture and identified the
following micro-organisms:—=

Staphylococcus Pyogenes Aureus.

do. ' do. Alpus.
do. Citreus.
do. Viridis flavescens (which had been pre-

viously described in the eruption of Varicella).
Staphylococcus Tpidermidis Albhus (although not named,
Guttman’s description of a non-pathogenic white coloured
micrococcus apparently applied to this organism).
Streptococcus Pyogenes.’

Pneumococ:us.

Gutiman, while he recognised the fact on the one
hand that the turbid rluid from the pustules in Variola
is not pus in the érdinary sense, and on the other, that
many elements of the eruption undergoing the same serles
of changes are free from orzanisms, concluded nevarthe=
less that the suppuration -hich occurs in smallpox is di-
rectly connected with the presence of pyoyenic coccl.

It is not therafore & matter of surprise that
Pick (1892) concluded that suppuration vas not an essen-

tial feature of Smallpox - & conclusion ~thich e have

- . ~ 3 o
seen led him to deny in fmallDox strictly so called, the

existence of leucocytosis.
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later investigations however have shovn that although

the presence of micro-organisms ig a freguent feature, it
is by no means constant, and.further, that it may be very
accidental in naturse. Thus, although evamination on a
varticular day has failed 1o reveal any organisms, their
presence in large numbers may be demonstrated the nexit
day in elements in the imrediate vicinity of those pre-—
viously ewamined. Further, 1 am able o state that if a
considerable number of pustules over a limb pe ewamined,
an insignificant numher ondy will Dbe found to contain or-
ganisms. Pyogenic cocci are much more frequent in pus-—
tules in situations ~hich lead to their rupture. The
organisms are élmost never in the interior of cells -
always free.

It may be here stated that the prasence of Pyo-
genic organisme does not produce any decided alteration
in the characters of the leucocytic constituents of the
eruption, and in particulaf, it does not lead to any mark
ed increase in the polymorpho-nuclear leucocytes.

These organiems, as it appears to me, after a
more or less accidental invasion of the eruption, multi-
vly locally without producing any marked tissue Teaction
whetever. As Figured (SeeFigs.l7,18) -they becoms an=

plied to the roof, sides ana persistent epithelial cords




spanning the cavity of the pustule, and only exceptioﬁal—
ly are found in the corium in close relationship with
either blood of lymph. vessels, It is interesting in this
connection to notice that in some severe cases in which
such orpanisms have been found in the eruption during
life, 1 have noted their presencs in the bone-marrow and
/
splesn after death. 1n these tissues moreover, as in
the skin, the organisms lie in dense clusters without
having apparéntly induced any inflammatory Teaction.

¥rom facte such as these, I am led in accordance
with Weil (Ttude leucocytaire de la pustule varioloque)
to conclude:-
(1) That the leucocyte emigration -hich occurs in the
variolar eruption, both as regards its nature and smount,
is an essential phase of the disease DPToCe=S and that it
is neither due to, nor materially modified by, the pre=
sence of pyogenic organisms.
(2) "hat these when present, are the result of accidental
invasion, not alvays gimultaneously, of gifferent limited
portions of the eruption, and that their role in the

phenomena in the skin, is quite subordinate to those al-

ready in ewistence, associated vith the disease itself.

. . eyt s 1Y
(3) That the association of pyogenic organisms in TAe
tissues

]

kin during life »ith their presence in certaln




and organs post-mortem is probably to be explained by
their invasion of the blood shortly before death, in
cases in which the fatal issue is directly due to Variola
itself.

Although the presence of bacilli may be occasion
ally determined in the Variolar eruption, they are not
common,

My researches do not, permit of my making any
statement, with reference to the bacillus described hy
Klein and Copeman, vhich necessitates special stalning
methods, and I have been concerned rather with the rela=-
tions of pyogenic organisms to the disease, and parvicu-~
larly to the specific leucocytosis of ¥ariola.

(2) PROTOZ0A in VARIOLA.

Since the snnouncement hy L.Pfeiffer and Van der Laeflf
(in 1886) that “numerous small bodies, capable of inde-
pendént amoeboid movement" could bhe demonstrated in the
1Ymph both of Vaccinia and Variola, considerable interest

has attached itself to their presence and nature. Such

bodies were designated by Pfeiffer "lionocystls Fpithel=-
ialig",
Guarnieri (1892) rogularly found in the pre-pus-—

tular stage of Variola minute bodies which sometimes at-

tained the approximate size of half the nucleus of’ an
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epithelial cell, but, were as a rule, much smaller.
These, which occupied the protoplasm of the éells in the
‘area aff'ected by the eruption, stained uniformly and re=-—
gularly. Although assuming various forms, they were
most oft.en rTounded vith slightly irregular margins.

He obtained "hodies" similar in all respects Lo the foye
going in the deeper cells of the rabbit’s cornea which
had neen scarified with either vaccine or variolous
lymph, They were composed, according to (ruarnieri, of
a minute oval nucleus and a marginal protoplasm vhich
assumed very varied forms from amoeboid activity.

These bodies were named by him Cytoryctes Variolae seu
Vacciniée.

Several obse¥vers (Unna, Ferroni and Hassaril
etc.) however believed that such erperiences might be
e¥plained by nuclear or leucocyte derivatives, and fur-—

ther that they were not specific to Variola, but could
be produced by the action of such substances as Orotpn
0il, indigo etc. Working in the same year (1892) as
Guarnieri, Doehle found in the blood of patients sufter-
ing from Variola, and also in those sufiering rfrom

Measles, Scarlet fever and Syphilis, bodles similar in

- . - g R =L a1 m
ali characters o those described nN¥ narnierl. The

Presence of similar bodies in the vesicles and pustules




of Variola was also confirmed by the same aythor, who
further stated that their motility was dus 1o a flagellum

of considerablé length.

o
LS

In 1894, Pfeiffer confirméd Guarnieri?’s resul
and also announced the presence of the pdrasite in the
blood of smallpox patients and in that of wvaccinated
children and calves during the febrilse period. Pfeifier
considered that, Cuarnieri’s hodies és wvell as those de-
scribed in ths blood were the younger stages of" the »para-
site to vﬁich, in the form of a clear hody containing
numerous :spores he had applied the term lionocystis
Foithelialis,

| gince that time observations on the blood and
lymph in Variols ana Vaccinia have peen multiﬁlied
(Weher,Reed, Fiickel etc.) the general results peing in
agreement, as regards the presence of minute, more or less
actively amoeboid bodies in these conditions.

The interesting researches of MM. noger and Vell
(1900) must now be briefly referred to ¥n this survey of’
the subject. These authors, basides noticing the pre-
sence in variolousblymph and in theblood of minute, apPar
ently nucleated amoeboid bodies had the O?Po?tunity of’

examining Amniotic flnid from Lo cages of Variola. in

this fluid, which was fres from leucocytes and contained




only a few epithelial cells, these bodies were strikingly
nurerous, and their amoeboid movements vere unusually
active.

They further succeeded in @btaining cultures of
these bodies by incubation of an excised portion of the
‘carotid'artery of a rabbit which had besn inoculated
with variolar pus, the blood after 48 hours incubation
containing them in considerably increased numbers.

Further, they showed that suclt cultures possess
a pathogenic action on rabbits, producing a sepiticaemia
occasionally with the development of a few pustules,- a
condition similar to if not identical ~rith that produced
by direct inoculation of the contents of variolar pus-
tulss,

My ovn observations on the contentslof the vari=-
olar eruption at various stages lead mé to say that there
undoubtedly occur, in greater or less numbers, minute,
either oval or rounded structures, possessing a nucleus
vhich stains very de=ply and definitely with nuclear
dves surrounded by a narror and sometimes irregular mar-
ginel zone of protoplasm., These bodies vary in size
from the dimensions of a coccus (Staphylococcus) Lo about

a cuarter the diameter of a red blood corpuscle. I an

convinced, however, that they cannot be with accuracy
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differentiated amidst the varied and sometimes not dig-
similar results of cellfdegeneration and fragmentation so
abundantly present, in the contents of the eruption in its
later stages. Bodies such as these however are certainly
demonstrable in ricroscopical sections under such cilrcum-
stances (absence of cell-degeneration in early stages etlc)
and in certain cases in such numbers, as o attach to
their presence an undoubted significance.  These have
been already mentioned in the description of the histolo-
gical changes in the skin. (See previous part of this
section). (See also Figs. le, 16 % 19).
(3) CTTLULAR CONTIENTS of the FRUPTION.
These were studied in films fixed in the following /ays
(1) Pived wet in Saturated llercuric chloride solution.,
(2) In Formalin and Absolute Alcohol.
(3) By Feat.

The staining methods employed were Faemalum and
Fosine, Fhrlich’s acid Raematosylin with Tiosine and Orange
‘Carvol Thionin blue with and withéut Fosine, Gram®’s method
and in the case of films fixed by the two last Processes
Ehrliech?s triacid fluid.

The folloring is a sumrary of the principal facts
noted, in connection +dith each cellular constituent.
(1) POLYHOPRO=NUCTFAR NPITLROPRILE CFLLS.

These are present, in cases of all degrees of sSeverity.
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They ocour somevhat sparseiy in the clear fluid obtained
from early vesicles (6th day of iliness) but from this
date onvards they occur in increasing numbers. They are
probably most numerous from the 10th to 12th days of the
disease, after vhich they steadily decline. The thin
puriform fluid which may be obtained from some pustules

as late as the 17th or 18th days of the disease contains
very few of these cells in advanced state of degeneration,
At any stage of the eruption, only a minority of these
cells will be found fre= from degenerativse changes. The
appearances produced by such changes are very varied.
Probably the most common is that in vhich the nucleus
breaks up into from 4 to 12 small spherical masses of

every variation in size. nhese, which stain very Qeaply
occupy as a rule, a peripheral position, and have the ap=-
pearances depicted in Figs.20 & 21. 0

Ae

If as a result of further investigation, such

.

nuclear masses become free, O associated with a thin pro-

toplasmic envelope derived from the original cell (Fig. )

3 4 3 - . A . . g2 1 .
~!he similarity in appearancs bet7een the parasitic bodies

above described and such products necomes at once apparent

o o
The proportion of polymorpho-nuclear cells to all other

forms present is Trom 40¢ Lo 805
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(2) LYMPHOCYTES and SMALLER KYALINE CFLLS.

These are present during the whole of the eruptive stage
and reach their acme about the same time as the cells of
the foregoing type. mhey have appeared Lo e almost if
not. quite as numarous as +he above, but do not disappear
from the pustular contents so quickly. it is the rela-
tive abundance of +this type of cell which aids in con-
fefring on the puriform contents of the variolar erup-—
tion its specific character.

(3) LARGT RYALINE CFLLS.

These are present in quite insignificant numbers. 1t is
difficult to classify these cells in the contentc of the
eruption, as appearances more or 1ess resembling them
are produced in altered epithelial cells etc. They are
frequently so altered themselves by degenerative changes
that their recognition is a matter of difficulty.

(4) ROSINOPHILES.

The polymorpho-nuclear variety 1s as a rule fairly fre-
quently meg with in the earlier stages. Relatively
speaking, they are sometimes quite numerous, but their
frequency only becomes a striing feature in exceptional
instances. As a rule, they undsrgo disintegration Tead-
ily, so thet free sosinophilous granules OT fragments of

these cells are more often seen than complete exarples.




The occasional presencé of mononuclear eosinophiles in
the eruptive contents of the more severe cases is a note =
worthy feature.
(5) ONONUCTLEAR VRUTROPHILES.
These have been observed very occasionally in the erup-
tive contents of cases resembling those of Group 2. In
the most severe cases however, they may be a little more
- numerous. In no case, however, are they at all Teadlly
found, and 1 hesitate to accept the statement of Weil
(Ftude leucocyteire de la pustule varioloque) that they
not, infrecuently constitute 10 = 20% of the +otal cellu-
lar constituents.
(6) RED CORPUSCLFS.
These are present in tolerably mild cases in smallrnum-
bers fairly frecuently. Iin such cdses as those repre-=
sented by Group 2 of previous section, few of the ele=-
ments examined will be found free of them, though the
eruption in its naked eye features conveys no suggestion
of’ theirhpresence. In the most severe cases, and espec-
ially in haemorrhagic forms, the Presence of nucleated
red corpuscles can usually be demonstrated.

Other cellular constituents are composed of
swollen and otherrise altered epithelial cells, and,

-— . R . i L er
more occasionally of multi-nucleated cells. the latuer,
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which sometimes attaiﬂ a large size, héve lobulated or
scattered nuclei and sometimes cortain lymphocytes or red
corpuscles in their interior.

| It will be thus seen that the leucocyltosis of
Variola is reproduced in a closely comparable form in ﬁhat
present in the eruption. If ve are correct in viewing
the variolar eruption as the result of an intense local
reaction perhaps occasioned by ths escape of the parasite
from the blood, a poscible reason appears for the similari
ty of the cells which make their way to the continuance of
the struggle against the virus in the skin and those vhose

marked increase in the blood has been induced and main-

tained by its presence thers.
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TFF BONE-MARPOW din VARIOLA.
SECTION 3.

The character of the leucocytosis in Variola is such that
a study of the haematopoietic organg is necessarily
fraught with interest. The notable increase bhoth rela-
tively and absolutely in the bhlood of especially the small
and medium sized cells of the hyaline variety, indicates
a redated activity of the lymphatic glands and spleen, hut
also of the hone-marrow; while the moderate but constant
absolute increase of the polymorpho-nuclear neutrophiles
and the appearance in the blood of mono-nuclear cells of
both nautrophile and eosinophile varieties, as well as the
nucleated red corpuscles, supply evidence of the extent to
vhich the bone-marror in particular particivates in the

tlssue-reactions in Variola.

o have bheen

»

tissue

The bhone-marrow in Smallpox appears
first studied by Golgi in 1873, who eramined this
in 25 haemorrhagic cases, and 10 suppurative cases of the
disease. Anything like a cellular analysls of the con=

tents of the marrow was at that time impossible, and his

investigation is not possessed of the interest which at-

taches to the study of this tissue by modern methods in

the light of our more definite knowledge with regard 1O

its relation to the corpuscular elements in the blood.



Golgi however concluded that in the two varieties of cas-
es the marrow presented different characters, In "Ysup-
purative" cases, he found the marrow abundant, gﬁey or
greyish red in colour and tolerably firm (pultaceous) in
consistence. lleroscopically this was found 1.0 corre- .
spond with a tissue rich in leucocytes, and giant cells
multiplying by budding - a condition of matters, indicat -
ive of an increased activity of the marrov.

In haemorrhagic Variola on the other hand, the
marrow was red and fluid, corresponding microscopically
with abundance of Ted corpuscles and relative scantiness
of leucocytes or cells.

The relation of these different types of the
bone-marrow nowever 1o certain itypes of the disease is
not by any means constant, and differences of the kind
noted by CGolgi are probhably not o0 closely related to the
severity of the disease as 1o the period at which death
occurs,

Prof. Chiari in 1893 described as existing in
the bone-marrow of smallpox, certain small "necrotic

3 o 1
foci", These he characterised as small greyish specxks

surrounded by a marked inflammatory 2Zone. They occurred
especially in the mar—ow of the long bones (Femur and

Tibia were evamined) bhut vere not, found in the marrow of
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‘flat spongy bones. Believing them to be specilally relat
ed to Smallpox ithe ewpression "Osteomyelitis Variolosaﬁ
is used by the author in describing the condition.

In 14 cases examined at the stage of the commen-
cement of the erupiion or during ﬁhe suppuraiive period,
such foci were only found in 7. They were found hovever
in each of 8 cases ezamined at the stage of dessication.
Chiari never found micro-—organismse in connection vyith
these foci, which he regarded as comparable both in their
macroscopic and microscopic characters with similar mul-

tiple lesions in the Testicle in variola. mThese lesions

in the testicle as well as those in the marrol were Io-=
garded by Chiari as the analogue in the internal tiscues,

of the cutaneous efflorescence, and wers in fact termed

by him,"internal pocks" as contrasted with "ezternal".

Small greyish specks, sometimes as large as a

pin-head, are noi infreguent in more especially the aif-

fluent varieties of bone-marroi in Yariola. rThese, HOvW-

ever, correspond with cellular collections, in which mone

nuclear neutrophiles and hyaline cells abound, and in

vhich active rather than necrotic changes are present.

These earlier investigaiions hovever cannot 98

ranked in importance with hoss carried out in France

. - = PO ;T
during the receni epidemic ol gmallipor in Paris ant Lyons
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I} Roger, Josue and Weil published in August 1900, the re-
sults of their examinations of the bone-marrow in 15 cases
of Variola. These relate either to confluent or semi-
confluent suppurative cases with or without haemorrhage,
~or to haemorfhagic cases.
The resukts obtained by ithem may be summarised
as follows:-
(1) The reaciion of the bone-marrov varies very nuch ac-—
"~ cording to ithe case. Thus in some cases of suppurative
Smallpox, the marwow is red and fluid with comparatively
scanty lesucoblastic elements; in others, these are abun-
dant and show proliferative changes, while sometimes the
marrov is yellow and completely fatty with almost complete
disappearance of the cells proper to it. Similar differ-
ences were ohserved in the marrovwr from haemorrhagic cases.
The relation of a special variety of the bone-
marrow to suppurative and haemorrhagic cases as stated by
Golgi is therefore not confirmed.
(2) The prodomination elements in the marrow are mononu-
clear cells with and vithout granules.
(3) When secondary pvogenic infections occur in the course
of Variola, a polymorpho-nuclear leucocytosis is not in-
duced.

A similar investigation published by III Courmont
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and llontagard at the same time, yielded somewhat similar
resulis. Théy also examined 1o cases, and usually select
od the marrov from the Sternum, Humerus and Femur in each
case. According to the situation examined, the parrow
vas found to be reddish grey (sternum) OT vhite and fri-
able, (femur). It approyimated in appearance and ghar-
acter to that found in the sternum in the upper part of
the Temur. These authors maintaln that the results ob-
tained in each case differ widel& according to the situa—
_tion from which the marrow is taken; in one situation,
only some fat and red blood corpuscles will be found, and
in another, a great abundance of cells of various kinds.
They believe accordingly that if the marrow in Variola be
erarmined in several situations, areas of cellular proll-

feration will bhe invariabhly met with. They enumerate the

cellular types metr, with generally in the marrow and as-—

sipn 0 each its relative frequence.

I have had the opportunity ofvexamining the bone-

marrov in seven cases of SmallpoX. These observations

were made hoth in film-preparatlons and microscopical

sections, The staining reagents employed weres; Carbol-

Thionin, Rosine and Thionin, and =

The following is a statement of The facts observed:=

Obs,1. Fligz.lic C. aet 8 yrs. Unvaccinated. Very severe
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case with marked pustulation in semi-confluent eruptiomn.
The marrow:(from the rib) is red, but fairly
firm. hed corpuscles are ezcee&ingly numerous; nucleated
red cérpuscles are rare. Mononuclear neutrophiles reduc=-
ed, but siill fairly numerous; mononuclear eosinophiles
pretiy freguently seen. Polymorpho-nuclear neutrophiles

are practically absent, though a few transitional forms

are seen, Myeloplares of large cize are not infrequent.
Considerable numbhers of large non-granular mononuclear
cells are seen. In some of these the protoplasm appears
to be basophilic after treatment with thionin.
Micro-organisms are numerous and include both
Steptococci and Pneumococci.  In addition, bacilli joined
.end to end, and resembling the shorter forms of B Mycoldes
are seen. It may be added that the two former organisms

were found in the spleen from this case.

Obs.2. Jas. M (See case No.1l2. sectuion 1. page 77 )

.

Rib marrow red and semi-fluid.  Red corpuscles exceeding-

ly numerous; nucleated red corpuscles present but not very

common - apparently reduced. Of the mononuclear cells,

the neutrophiles are reduced, the eosinophiles do not seem

to be affected, and thehyaline cells of medium size are

numerous, of the polymorpho—nuclear cells, no examples

at all of the neutrophile variety are seeu, and only a few




eosinophiles of this class. A féw lymphocytes are met
with. Myeloplaxes with large deeply stained contorted
nuclei are by no means infrequent.

_ The remainder of the film is composed of free fat
globules, disseminated posinophile granules, and a consid-
erable guantity of granular amorphous matter, with some
free nuclear masses.

Obs.%. Alex Mc C. aet 5l. §Severe caseé dying during late
pustular stage. Semi-confluent.

The marrovw is congested, but at the same time
highly cellular. Nucleated red corpuscles are pretty
numerous; they do not appear reduced. lononuclear neu-
trophiles are on the sthole reduced, and some show degener-—
ative changes.‘ Fyaline cells of large and medium size
are numefous, especially those of thelatter descriptipn.

Myeloplaxes are fairly common; in some cases These cells

contain ochre coloured pigment.  This pigment also occurs

in granular masses throughout the marTov.

Obs.4. Thos lMc K. (See case No.l3. gection 1. page 83. )

The marrow is red and diffluent. It consists almost en=

tirely of red corpuscles, the jeucoblastic elements being

reduced f,0 the smallest numbers. Vucleated red corpus—

cles are ocrasionally met witl. mpe other elements Dpre=

sent, are: large hyaline cells = NUMeTrous . I"ononuclear




neutrophiles very few. Fosinophiles of either class
are very scanty indesd. There is a good deal of amor-
phous granular matter.

Obs.5. Ilc C. aet 5. Haemorrhagic Smallpox.

The marrow is diffluent and of blood red colour, but
with some greyish fragments of firmer_consistence.

The follovring description applies to a section
stained with the triacid fluid. The Ted corpuscles are
very numerous, mapping out the fat spaces by a dense
corpuscular reticulum. The capillaries are distended
wvith red corpuscles. Mueleated red.corpuscles are
numerous, occurring both free in the‘marrow and in the
capillaries. They are mostly of normoblastic type, but
a few megaloblasts are also sesn. Mononuclear neutro-
philes are only very occasionally seell, and throughout
the section are certainly reduced. Teeble or partial

staining of thegranules is visipbbe in a considerable pT

portion of these. Fosinophile cells of both classes

are reduced; in many instances these cells have suffered

s
fragme ntation and are represented DY gmall collectlons

of eosinophilous granules ywith a small portion of a

nucleus,

liyeloplaxes are infrequent, but cometimes con-

tain in their interior portions of cells or frev nuclear




masses., ?olymorpho-nuclear cells are very rarely seen.
There is a large cunantity of amorphous granular matter
throughout, the section, as well as masses of yellow pig-
ment, both intra-cellular and free. No organisms are
found.

Obs.8. lMac. aet 36. Waemorrhagic smallpox, with bédly
developed eruption, Separate petechiae on face. The
facts are somewhat similar to those in Obs.5., but the
marrow does Nnot exhibit such compleie depletion, the
cellular elements being more abundant.

The ménonuclear neutrophiles are somewhat re-
duced, but mitotic figures are occasionally seen in them
The nuclei in many contain granules staining a brown
colour with the triacid fluid; sometimes these brown
granules are of such size as 1,0 arrest attention. They

may possibly be connected with a condition of nuclear

activity. Both varieties of cosinophile cells occurs

less frequent,ly than normal. Polymorpho-nuclear cells

are distinctly Tare. llyeloplaxes are fairly commol,

as well as free giant nuclear masses. Tramples of cel-

lular and nuclear fragmentation occur occasionally.

Red corpuscles are everywhere abunfant, and nucleated

Ted corpuscles though easily found, appear diminished 11

numbers., Mo organisms arse discovered.
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Obs.7. P.M. 18/2/01.

Marrow practically fluid with small grains of péler appear
ance and firmer consistence.

tiicroscopically, all the cellular (leucoblastic)
elements of the marrow are depleted. Mononuclearvneutro-
philes in particular’are reduced in number. A few cells
of the lymphocyte class and smaller hyaline cells are met
with. Correspondingly, the red corpuscles are 1in pre=
Ponderating excess. Mucleated red corpuscles are now

difficult to find, but are certainly ~educed. A large

quantity of finely granular material present throughout.

The conditions of the pone-marrow in Variola as
presented post-mortem are thus s6&l to differ widely from

doubtless in a condition of

2

each other, Thie tissue 1is

U

proliferative activity in cases proceeding tovards @

favourable termination. The appearance, 1n these cases

in the blood, of numerous tranSitional,forms of the poly-

morpho-nuclear neutrophile, as well as the regular pre-

sence during the acute stage, of poth mononuclear neutzo-

philes and nucleated red corpuscles in smaller OT larger
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numbers shows that the medullary tissue is actively con-
cerned in the maintainence of the supply of neutrophile
cells to the blood.

The fact also, that, along with a distinct in=..
crease in the leucocytes in the blood, there is regularly
an absolute increase in the polymorpho—nuclear cells, al-
though these are relatively diminished, taken in con-
junction with the fact that these cells often appear to
be undergoing destrmction in thé blood itself (as well as
in the skin) indicates the extent to which the leucoblas= .
tic elements of the bhone-marrov are implicated dﬁring the
acute period of the disease.

Speaking generally, the condition of the marrow
as seen post-mortem in Variola is one in wvhich this tissue
exhibits varying degrees of depletion. I the production
and maintainence of the specific leucocytosis of Variola,
it reserve supplies are rapidly called upoln, and as shown
by the ohservations in Section 1. make their appearance
in the blood in smaller or larger proportions. In ac-=
cordance with the relations of these cellular reserves o
the medullary sinuses, the marrow plements come under ob-
servation more or less in the followlng order:-

( Transitional forms of neutrophiles
(

and Larger Vyaline cells.
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( llononuclear neutrophiles and

( Nucleated red corpuscles.
As has been indicated already in Section 1. 1 consider
that the relation of the nucleated red corpuscle to the
blood in Variola is not 2 specific one = that this cell
makes its appearance al the sams time, and under the same
circumstances as the lyelocyte, and that its association
with this and other cellular types from the marrow 1s ac-
cidental.

It is to be noted that the presence of pyogenic
organisms in the bone-marrowr is not accompanied by & cor=-
responding proliferation of the leucoblastic elements,
and that evidences of a polymorpho—nuclear reacition are
absent. It, ~rould therefore, appear +o0 be the case that
there is either a loss of potentiality of such a reaction
induced by the variolar poison, 0T, +hat such invasions
of the marrow, as of other tissues, occur at such a late
stage of the illness, that no reaction i possible.

Tt is prohable that both these causes contribute

to the result, the vpassive" nature of microbic invasions

. . 1.2 1
in particular having heen noticed poth in the siXin and in

the spleen.
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SECTION 4,

TER SPLFEN in VARIOLA.
The condition of‘this organ in Variola is a very vari-
able one. = The researches of Golgi and Ponfick on the
subject led these authors to conclude that the Spleen
presented different chéracters in different types of
Vario;a. Thev stated that, in confluent, abundantly
suppurative cases, the E£pleen was enlarged, soft and
congested and that the Ialpighian bodies were voluminous
and relatively prominent.

In cases of haemorrhagic Eariola on the other
hand,_tbe organ vas small and either firm or soft, somé-
times with wrinkled capsule.

Later observations have gshowvn, however, that
this distinction in cormon with the similar one which
Golgi fouﬁd for the bone-marrow cannot be maintained.

Various observers have since placed on record
cases in which the condition of the Spleen varied con=
siderably both in the suppurative ancd haemorrhagic vari-

eties. One of the most recent or these (Il. rnaud) dis-

‘tinetly states that the condition of the Spleen in hae=

morrhagic cases of Variola has nothing specific 0¥

characteristic about it.

The results of post-morten examinations made by
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M.Weil show that the Spleen in confluent suppurative
cases is as frequently of normal dimemsions as it is
found enlarged and either firm oT diffluent, its condi-
tion depending largely on the degre= of passive conges-
tion present. mhe evamination of confluent cases coms
plicated by haemorrhages and of primary haemo;rhagic
cases gives similar results, though it must be added. -
that in the latter, a firm Spleen of small size or of
normal dimensions is somewhat moTe freguently met with
than an enlarged diffluent condition of the organ.

I have personally noted the condition of the
Spleen post-mortem in 31 cases. An analysis of these
gives results which are closely comparabie with those
of Weil. Thus, of 18 cases in vhich the eruption was
confluent on the face and almost so over tle body, the

Spleen was enlarged and congested in 1%, whilst in 5 its

normal dimensions were maintained. In 7 primarily hae-

morrhagic cases, the Spleen shoved SOme degree of en-

la~sement in 3; in the remsining 4 1t vas neither en-

larged nor reduced in size. In 5 confluent cases ac-

companied by haemorrhage, enlargement and congestion of

the Splesn was present in all. One case (of compara=
tively mild Variola in aged subject) in which the

Spleen was slightly enlarged and congested has not been
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included in the foregoing analysis.

The histological study of the Spleen in Variola
has been pursued mainly hitherto from the general point
of view, and the reaction of the organ in relation to the
changes in the blood and haeratopoietic organs has only
recently bheen made the subject of enauiry.

Golgi considered that +he Spleen exhibited chan=
ges which are comparable to those which he found in the
bone-mai:-ovr, Thus in haemor:-hagic cases he described nu=-
cleated red corpuscles as heing abundantly present, while
the leucocytes were sparse and degenerated; in suppurative
variola "giant cells" and leucocytes were found to be nu-
merous while nucleatéd red corpuscles Were exceptional.

The reaction of the Spleen, LOWSVED, cannot be

regarded as offering such definite distinctions in diffgr-

ent, cases,

'M.Bezanqon, who ewamined the gpleen in 6 cases

of Variola drawe attention to the presence of mononuclear

leucocytes amongst the lymphocytes of the Spleen and

speaks of collections of such cells and even of polymorpho

. COT -
nuclear leucocytes in certain cituations. He also 0bSer

ved the presence of endarteritis in the smalleTr vessels,

. . - oL
but was unable to confirm Weigert’s obhservation that small

focal necroses occurred in the Spleen.




M.Arnaud finds that the Splenic lesions are very similar
in the two more severe forms of the disease (Confluent
and raemorrbagic).  He describes the Malpighian hodies
as being generally hypertrophied in haemorrhagic cases
and also speaks of the connective tissus of the capsule,

the trabeculae of the pulp and the riner fibrous stroma

L]
PR

as being the seats of inflarmatory irritation.
17.Weil has examined the Spleen histologically in

15 cases. The general observations of 1i.Arnaud are con-

firmed by this author who states in addition that the

Splesn like other organs in Variola undergoes a '"myelo-

genic transformation". Tvidences of this are to bhe -

found, according to l4.Weil, in the proliferation of large

mononuclear cells which occurs under the capsule, round

the capillaries and especially at the periphery of the

Malpighian follicles.

With Tegard to the cellular tyPes met with in

the Spleen, Weil finds that all +hose which are found in

the bone-mar—ow are reproduced here.  The predominating

LS
type of cell is the mononuclear with and vwithout neutro=

phile granulations. mhe latter which vary in sige and
S i3 . . .
taining reactions, preponderate.

HMegacaryocvtes and plasma cells a7 also found, the fFor=:

mer being sometimes fairly numerous. Tosinophile cells
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especially of the polymorpho-nuclear variety, are some-
times numerous but more generally are reduced in numbers.
Polymorpho-nuclear neutrophiles are vVery exceptionally
met with. Yucleated red corpuscles, which are not
readily demonstrable in the ¢pleen in confluent cases
become in haemor-hagic cases fairly apundant.

11.Weil concludes that the gpleen, under the in-
fluence of the Variolar infection assumes functions which
in normal circumstances are confined to the bone-mariow
and that its activity therefore in generating similar
cellular forms is to be regarded as an aid to the func-=
tions of the latter tissue in combating the specific in-

fection.
I have evamined the Spleen microscopically in 7

cases, 4 of which were confluent, 1 semi-confluent, 1

confiluent, with haemorrhages and 1 of primary haemorrhaglc

character. These observations were made from poth films

. o ¥
and sections. As the results obtained offer IO marked

contrast in the different cases, they may pe grouped in a

general statement.

With regard, First of all, to the general 185=

ions present, I have observed that the degres of cONEeS=

) . i . o
tion of the organ which occurs is @ Very variable on

and that the microscopical appearances in consequence
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differ widely. In all the cases examibned, distention.
of the smaller veins and of the venous sinuses of the
pulp has been a feature more OF less marked. In some
cases it has been so great as 1o lead to haemorrhages of
local or diffuse character. The separation also of the
lymphoid elements of the pulp by the distended sinuses
gives the impression that these are relatively reduced,
and 1 am unable to avoid the conclusion that in some of
the cases a certain loss of lymphold tisvue actually
occurs.,

The l'alpighian bodies have not appeared to me

to be hypertrophied if by this term there is jmplied an

increase in their lymphoid elements. 1T the !Talpighian

follicles are enlarged on naled eye examination, they

are at the sare time diffuse, without, defanite outlines.

Microscopically, this appears to correspond ¥ith the

fact, that the capillaries traversing the follicle parti-

cipate egually in the engorqement with the venous chan#=

nels and capillaries of the pulp and the follicle thus

occupies a greater volume tlan normal. The degree of’

engorgement is indeed soretimes such that the lialpighian

follicles are scarcely ~acognisable in mioroscoplcal

sections. Only in two cases pave 1 observed an 1n=

crease of the mononuclear hyaline cells of the Spleen




at the periphery of the foliicles and, so far as my ob-~
servations go, 1 have been unable to confirm the sub-
capsular or peri-arterial oroliferatieon of these cells as
described by Weil and interpfeted by him as related to a
myelogenic transformation of the orgall. ciuch areas of
hyaline cell proliferation appear to DS comparable with
those = often much more marked - vhich occur in Typholid
Fever, severe cases of Diphtheria and other infectious
diseases, A cellular proliferation of this kind although
it must be regarded as one of the evidences of the tissue
reaction in infective dibsorders does not provide an ade-

cuate basis for the hypothesis that the Spleen in these

N

conditions assumes a role compensatory to, if not inter-

)

changeable with, that of the bone-marrow in producing cell

types which are normally foreign to it.

l‘oreover, the occurrence, and so far as 1 can

observe, the ewclusive occurrence, of cells of bone-marrow

origin in the Sinuses of the £pleen goes far to show that

this organ (like others) receives such cells from the

blood and, from the very intimate relations between the

tissue of its pulp and the capillaries, ~gtains then in re

o> s “wry -
latively greater numbers than is the cases elsé nere.

With regard to the connactive tissues of the

Spleen in Variola, small areas of hyaline degeneration
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are not infrequent/ in them. These are more readily
seen in the trabeculae and the walls
of the smaller arteries than in the
capsule. The intima of the arter-
ies appears to be more frequently
affected but the same change may be
Idetected in the middle coats of lar-
1ger vessels.
Degeneration of the endothelial cells in the vessels
and occasional invasion of their coats by leucocytes are
also to be noted. 1 have not observed actual necrosis
of the trabecular or lymphoid tissues, as described by
Weigert, apart from the occurrence of masses of organ-
isms in the pulp.

The study of the cells formed in the Spleen
pulp and sinuses furnishes results which reflect the
character of the blood in Variola. In the vessels,
lymphocytes and medium sized hyaline mononuclear cells
are the most abundant; polymorpho-nuclear neutrophiles
are only very exceptionally seen. Sometimes such cells
are encountered amongst the lymphoid elements in advan-
ced stages of degeneration and in somwhat rare instances
they may be observed undergoing disintegration in the

interior of large hyaline cells. More frequently,
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however, red corpuscles are seen in the interior of such
cells, which often contain in addition small granules of
yvellowish pigment.

lMononuclear neutrophiles are not difTicult to
discover in the Spleens of the severe cases examined but
they are not very abundant. Fosinophile cells are
found in the Spleen in very variable numbers. They are
distinctly increased in certain cases (Case 12, Section2)
and reduced in others; mononuclear eosinophiles are very
rarely seen,

Nucleated red corpuscles are not infrequent;
they have not appeared +0 be more numerous in one caséo
than another. Multi-nucleated cells or eells with very
large contorted nuclei (megarvaryocytes) were met with
pretty frecuently especially in the spleen of case No.l4:
these coells, as well as the larger hyaline mononuclears,
were filled with red corpuscles or portions of these
cells.

liditotic figures or other evidences of cellular
proliferation are not a common feature of the Spleen in
the cases examined.

It must be added that evidences of cellular de=-
generation and fragmentation are frequently observed and

sometimes constitute a distinctive feature in the Spleen.
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lfany of the cells contain fragmented spherical nuclear
masses closely resembling the forms assumed by degener-
ated polymorpho-nuclear cells, and there is little doubt
that many of the effete cells of this class are destroyed
in the Spleen.

The occurrence must also be mentioned of minute
bodies staining very intensely with nuclear dyes, and
similar in all their characters to those met with in the
Skin.

As mentioned earlier, small masses of micro-
organisms.are by no means infrecuent. They appear to
consist either of pyogenic cocci or possibly of pneumo-
coccl in some instances. Beyvond a limited area of ne-
crosis, such collections of organisms are not connecued
with any tissue reaction, and it is surmised that their
invasion of the Spleen oc-urs shortly before death.

The Epleen in Variola appears to play a more or
less passive 3619; it is mainly concerned with the di-
gestion and destruction of leucocytes which have suffered
degenerative changes in the blood streamn,

I cannot agree with Weil in according it a tem-
porary myeloid activity as an aid in the strugegle against
Variols. Although it contains many cells peculiar to

the latter tissue, they do not appear in themselves
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possessed of any proliferative activity, dnd are more
probably in every case emigrants from the bone-marrow Lo
the blood.

The depleted condition of the Spleen pulp, as
far as its lymphoid elements are concerned however, would
lead one to consider that if it possesses an active phase
of function this may be in the direction of giving up
such cells to the blood and thus serving as an adjuvant
to the similar part played by the lymph-glands throughout
the body.

Its funection therefore in relation to the blood
appears closely similar to that of the lymphatic glands,
though the lymphocyte-production of the latter is more
marked. In dealing with degenerated and functionally
inert célls the Spleen appears to exercise on the blood
the same functions as are performed by the lymph-glands

for the skin during the eruptive period.




THE LYIMPHATIC GLANDS in VARIOLA.
SECTION O

Enlargement of the superficial groups of lymphatic
glands during Variola is a readily observed clinical fact
of very frequent, but not absolutely constant occurrence.
in the mildest forms of the disease, glandular enlarge=-
ment, very slight in degreas, is either confined to parti-
cular groups of glands (e.g. the sternomastoid chain,

in cases Where the eruptive elements over the fac

@

and
neck. considerahly exceed in number those occurring over
a similar area of any part of the trunk or limbs) or is
albsent altogether,

In the more severe cases however, and especial-
ly in those characterised by an abundant eruption of semi
confluent or Qonfluent character, the glandular enlarge-
ment is a feature of pragtically constant occurrence.

The most severe cases of Variola, accompanied
by either diffuse subhcutaneous haemorrhages or by hae-
morrhage into the vesicles, do rnot show enlargement of
the lymphatic glands to any degree, and it is only an
occasmonal feature of these casss.

A slight degree of glandular enlargement may be

noted at an early stage of the disease, some of the

inguinal glandse being appreciable when the prevariolar
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or prodromal eruption is most marked over the lower part
of the abdomen and inner aspects of the thighs. Trom . . .
this period till the acme of the true ermption has besn
reached, the enlargement is progressive but never extreme;
with the dessication of the eruption the glands more or
less rapidly regain their normal dimensions,

The glandular enlargements, even when most pro-
nounced, are, as a general rule, painless, a sense ol
tension or discdmfort in the axillary or inguinal reglons
being at most complained of. I have never observed the
occurrenée of’ suppuration of glandes vhich have undergone
anlargement cduring Variola, and concilude that this must
be a phenomenon pf the Tarest occurrence. li.Lielandais

tiributes a certain favourable prognostic value o the
presence of glanduvlar enlargement in Variola, and this is
doubtless true. But otrher and more certalin means of
prognosis are always availahle, and I believe that the
condition of the superficial glands is to be regarded
mainly as afiording evidence of the presence or absence
of a reaction consecuent on the condition of the skin.
Generally speaking, the enlargement of the glands is di-
rectly proportional to the amount of the eruption and to

the degree of cell-destruction vhich is taking place in

all its elements. The nature of tle processes occurring




in the skin in Variola naturally leads one to infer the
presence in the glands related to itAof interesting chan-
ges of a corresponding nature.

Weil gives the results of hi¢ examination of the
glands in 12 cases. Fis observations may be thus summar -
ised:-

The cortical 1lpmph sinuses and cavernous sinuses of the
medullary portion are distended with cells of various
types. l‘ost frequently, lymphocytes ("zlobulins") and
large mononuclears with clear nucleus abound. In the
central sinvses and round the follicles however, accord-
ing to Veil, all the forms met "dith in foetal bone are
seen. Of the cells possessing granules, the mononuclear -
neun trophile is the most abundant. Polymorpho-nuclear,
eosinophile and basophile cells are almost alrays present.
lMegacaryocytes of medium dimensions are someiimes encoun-
tered. Nucleated red corpuscles are found only in the
infant or in haemorrhagic cases, Polymorpho-nuclear
neutrophiles are only VB?y exceptionally met with. The
presence of cellular degenerdtiom is also noted, as well
as oc-asional suh-capsular haemor-hages and micro-orfan-
isms. Tha latter ars spoken of as existing either in

the sinuses or vascuvlar capillaries, causing thrombosis

in the latter situation. This author has also recorded
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the results of his examination of the periglandular Con-
nective tissue. This, which in certain cases had under -
gone some proliferation, was found o contain many hyas.
line cells both of the small and the large varieties.
Cells possessing granules, however, ers but infrecuent-
ly found in this situnation. The cellular infiltration
of this tissue causes 11, Weil +0 make the suggestion that
the connective'tissue generally throughout the body, and
the periglandular connective tissue in particular may in
circumstances similar o that under consideraiion, assume
a leucocytopoietie function,

In concluding, Weil states that the lymphatic
glands, like the Spleen, undergo in Variola a myeloid
transformation, in many respacts comparable to that which
occurs in Mvelogenic Leukaemia.

In appending the results of my own observations,
I cannot but regret that these were made towards the
close of my worl, amd are necessarily limited in number.
They are based on micrbscopical sections and cover-glass
films preparad from the cellular. juice of the gland pulp.
Both seciions and films were stvained after appropriate
fixation in Ehrlich?’s iriacid fluid, Carbol-thionin bhlue
with or witlhout eosine, and Faemalum and Fosine.

Obs.1.L. aged , died 16th day of disease. Confluent
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on face, semi-confluent on itrunk and limbs. Left in-
guinal gland examined. The gland is enlarged, and pre-
sents marked capillary congestion. Fndothelial cells
of cortical sinus are swollen, granular and largely des-
guamated. The cohtents of’ the sinus are:-

Lymphocytes most, abundant.

Red Corpuscles fairly numerous.

Large Fyaline Cells fairly numérous.

Polymorpho-nuclear eosinophiles occasionally seen.
Polymorpho-nuclear neutrophiles absent.

Both mono- and polynuclear eosinophiles are observed in'
the periphery of the cortical follicles. Here also a
few degenerated polynuclear neutrophiles are observed.
Cellular fragments and minute spherical masses of free
nuclear matter are also seen both in the corticai folli-
cles and medullary lymphoid reticulum . Large phago-
cytes occur occasionally, sometimes enclosing cellular
fragments. The'"germ centres" of the follicles are
almost entirely obscured by the densiiy of the lymphoid
éell agegregations.

Obs.2. Gland. Haemorrliagic Smallpox.

Lymphiocytes and larger hyaline cells are presant in very
considerable numbers in the cortical sinus. Other cell
types met with here are eosinophiles (both mono- and

Polynuclear), nucleated red corpuscles, and numerous
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degenerate@ endothelial.cells. No appearances of poly-
morpho-nuclear neutrophiles are discovered in thé sinuses
lymphoid tissue or capillary blood vessels. No organ-
isms are seen.

Obs.3. lMale, aet 1. Haemorrhagic Smallpox. Death
after 65 days illness. Film from gland stained with
Fhrlich?s fluid.

A good many eosinophile cells of both classes o
seen., Red blood corpuscles numerous. Some of these
are apparently undergoing ihtra—cellular disintegration.
No nucleated red corpuscles observed. Spherical masses
off free nuclear matier are nov uncommon, No polymorpho-—
nuclear neutrophiles seen.

Obs.4. Child, aged 1%. (Film preparations).

Red cdfpuscles sean in considerable numbers. Examples
_of phagocytosis fairly freguent (cells of lymphocyte type
and red éorpuscles hoith undérgoing digestion). Kosino-
phile cells with both types of nucleus are pretty common,

Polymorpho~nuclear neutrophiles are not seen. No organ=-

e

sms discovered.

Obs.H, Fliz. lc C. aet 4. Unvaccinated. Died 10th day
of disease.

Cortical sinus occupied by numerous lymphocytes and lar-

ger hyaline mononuclear cells. Red corpuscles fairly
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numerous in sinus, some undergoing intra-cellular digas-—-
tion. Fosinophiles met with chiefly in central sinuses
of gland. A few polymorpho-nuclear neutrophiles, for
the most part showing only slight signs of degeneration,
are discovered in the sinuses. Mo fres nuclear masses
encountered. The germ—centres of the follicles are ob-
scuréd by lymphoid cell muliiplication. |
The above observations, although furnishing an altogether
inadequate basis for a completse statement as to the role
of the lymphatic system in the Variolar infection, pro-
vide unﬁistakeable indication of ithe marked functional
activity of theglands during the eruptive period.

This aciivity is manifested in two directions:
(1) fhe activity of the lymphoid tissue i1s doubtless re-—
lated to the special variety of leucocytosis induced in
Variola viz. a leucocytosis characterised by preponder-
ance of the hyaline type of cell; especially of the lym-
Phocyte. (2) The contents of the lymph-ginuses indicate
the extent t.o0 rhich the cellular lesions oc-urring in the
skin are borne by the plands. A certain correlation can
I pelieve bhe estadbhlished bhetween the conténts of the cor-
tical sinus and those of the elements of the eruption.

Thus in cases characterised by an abundant and fully de-

veloped eruption, the cells met vith in the sinuses
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comprise both varieties of hyaline cell, with eosino-
phile and, exceptionally, polyrmorpho-nuclear neutrophiles
or their remains. Pragments of cells and free nuclear
masses are also found conveved thither.

M.Labhé has observed the presence of occasional
free nuclear masses in the germ=centres of the follicles
of healthy pglands, but the presence of cellular and nu-
clear debris in the cortical sinus leaves no doudbt as o
the mode by which the results of the process in the skin
are dealt vith. "he appearance in haemorrhagic cases,
in addition to the elements noted, of red corpuscles in
fairly large numbers, including examples of the nucleated
variety, ana of cells enclosing red corpuscles or their
remaing sufficiently indicates the redated activity of -
the glands to the cutaneous haemorrhages.

It il be noted that my observations have been -
made on the glands in semi-confluent and haemo?rhagic
casges = in the very cases in which, from our knowledge of
the condition of the blood as regards myelocytes and the
ocrurrence (rarely, it is trﬁa,) of these elements in
the cellular contents of the eruption, one moght have ex-
péctad, a priori, to meet with them also in the lymphatic
glands, rhis is not borne out, by my observations, and

I have been cuite unable to confirm tle statement made
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by Weil that the mononuclear neutrophile cell is con-
stantly present in the lymphatic glands. I am also un-
able to agree with him in the view that the glands under-
go a "myelolid transformation”. To attribute a specialis
ed function of this kind to lymphatic tissue either in
Variola (or llyelogenic leukaemia, with which Variola is
compared by him) appears 1o be alike unnecessary and un-
supported by facts.

I am led o the belief +that the increased
functional activity. of the lymphatic system is directly
related, on the one hand, 1o the positive chemiotaxis
displayed particularly towvards the smaller hyaline cells
and lyrmphocytes, including the characteristic lymphocyto-

sis of Variola, and on the other, to the fact that the

n

lands bear the brunt of the cell-degenerations and ne-

roses so extensively present, during the eruptive period.

Q
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THRE LIVEDR and XKIDNEY din VARIOLA.
That, the parenchymatous tissues of these organs suffers
very profound changes during Variola is a sufficiently
well known fact.

The Liiver as seen post-mortem is enlarged and
its lobular markings are obéoured by the existence of a
rarked degree of cloudy swelling. The presence also of
fatty changes which overtake the cells of the entire

lobule (as seen in the low porer photograph in Fig.24. )
Ais a feature of such constant occurrence in Variola that
it may be regarded as a part of its morbid anatony.

The more sensitive epithelium of +the Kidney suf -
fers similar changes. These may consist in cloudy swel-
ling with a varying degree of desguamation of the lining
cells of +the tubules and the formation of occasional
hyaline casts. In haemorrhagic cases, however, and more
particularly in infants born-with signs of the disease or
who, having never been vaccinated, have succumbed o
Variola in a severe fdrm, I have observed glomerular and
tubular changes in the Kidney which must be assigned to
an acute nephritis, As a somewhat analogous fact may
be mentioned the occasional occurrence of nephritis fol-

lowing vaccination where the local or general symptoms

have been severe,.
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I am not so much concerned at present however with
changes of +the Kind mentioned above as with the occur-
rence of certain cellular areas of infiltration which ap-
pear in the interstitial tissues of both organs in Vari-
ola.

In ﬁhe Liver, many of the portrl areas are the
seat of a leucocyhte infiltration of sometimes marked
character. Between the fibrillae of the conrective
tissue in this region are numerous cells which, aggregated
most closely round the portal veins may be seen extending
on all sides in the margins of the neighbouring lobules,
(See Fig. 25, ) whose cells have a granular degenerated
appearaﬁce.

In the Kidney also such cellular collections may
be seen mapping out, the planes of interstitial tissue be-
wreen the tubules both of the cortex and pyramid. They
are usually most pronounced either immediately under <the
renal capsule or round the straight vessels near the apex
of the py?émid. (See mig. 26.') In general, one is re-
minded of +the very similar appearances presented in the

acute interstitial nephritis of Scarlatina.

It is probable thet in both organs such areas of
infiltration with local connective tissue activity may be

the starting points of a post-infective cirrhosis.
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If one studies the cellular types which comprise these
areas of interstitial infiltration, one finds that both
in the Liver and Kidney, the lymphocyte and smaller hya-
line cell is the most abundant. Fyaline cells of larger
size are present in rmuch smaller numbers, and somé ele-
ments are apparently derived by division of connective
tissue corpuscles. I have seldom seen eosinophile cells
in such areas and polymorpho-nuclear cells are of rare
occurrence., M.Weil states that the mononuclear neutro-
phile may be found in these situations in the 1liver vwhich
he designates '"nodules infectieux", anda raises the cues=-
tion whether the liver may not acquire during infecitious
diseases someithing of a haematopoietic astivity. I have
not been able to determine the presence of llyelocytes of
neutrophile or other variety though, from the condition
of :the blood, their ocrasional occurrence might be looked
for,

The cells met with in the interstitial tissues of
the Kidney have similar characters. It should be added
that the vast majority of the nucleated cells present in
any vessel included in the section have the characters of
lymphocytes, polymorpho-nuclear cells being but rarely

encountered.

Such a condition, which really amounts to a
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tissue lymphocytosis is of considerabhle interest when the
nature of the changes in the blood are calied vo mind.
What its full significance may be it is as yet impossible
to say; it may be connected with the presence of the para
site of Variola which seems to attract cells of a similar
type to the 8kin, It serves to indicate at least that
the character of a leurcocyte emigration in infective
conditions is determined by the nature of the leucocyto-
shs induced by the disease in the bhlood.

It may be reasonably inferred that the pursuit
of similar cellular studies in other infectious diseases

would yield ecuvally interesting results.
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GCGENENAL CONCLUSTIOTNS,.

The principal conclusions which are to be drawn from nmy
work I now submit as follows:—

(1) That Variola in all its forms is accoﬁpanied by leu-
cocytosis. This is most marked in cases characterised
by abhundant eruption. .The leucocytosis precedes the‘
eruption in all cases except the very mildest, attalns

a maximum when the cutaneous reaction is at its height
(8th or 8th day of the diseasa) and subsecuently slowly::
declines. The leucocyvtosis present in haemorrhagic
cases 1is. moderate in degres and transient in character.
(2) The leucocytosis offers a marked contrast to that
present in other infectious diseases in respect that it
is characterised by the relative and absolute increase
of lymphocytes and medium sired hyaline cells. This is
accompanied by a relative reduction of polymorpho-nuclear
elements. From the point, of view of absolute numbers,
however, these are usually increased.

(5) Varying directly‘with the degres of severity of the
case, the character of the leucocytosis is modified by
the appearance in the blood, of cellular elements from
the bone-mariovr.

(4) The condition of the haematopoietic organs - more

Particularly of thebone-mariow and lymph-glands is one
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of proliferative ac%ivity, and directly related to the
leucocytosis. This increased functional activity,
often visible post-mortem in the lymph-glands, is not
usually so evident in the bone-marrow, which post-
mortem more frequently evhibits appearances due Lo a
varying degree of deplétion of its leucoblastic ele-—-
ments. |

(5) The leucocytosis of Variola is reproduced in its
characteristic featnres in the cutaneous eruption.

The presencé of pyogenic organisms in the eruption is
an accidental occurrence which in the comparatively
small number of elements so invaded does not materially
affect the character of the leucocyte emigration,

(6) PBoth in the hlood and in the skin the leucocyto-
sis must be regarded as a means of defence against the

specific cause of the disease,
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FIOTIKE 1.

The cells figured were drawn from the blood of Gas'e Nol4.
They illustrate the comparatively simple nuclear forms
of man:/ of the neutrophile cells from the 10th day of
disease onwards. Although the cells in the figure were
sketched from the blood of a severe case, such forms
occur in all cases of Variola of moderate severity, and
were absent onls*-in the very mildest cases. The pre-

sence of occasional vacuoles will be noted.
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(a) Vacuolated poljanorpho-nuc lear leucocyte. Nucleus

feebly stained.

(b) Healthy polymorpho-nucleap leucocyte in immediate
vicinity, with characteristic staining.
(c) Degenerated polymorpho-nuclear 1leucocyte. Nucleus

very faintly stained. Neutrophil®©® granules diminished,

(d.e.) Lymphocytes showing variations in depth of nucleus
staining and tint of protoplasm. "e" is not unlike a
nucleated red corpuscle. (Sketched from Uase No.1ll.)

Such features in the cell tj“pes represented are frequently

met with in moderately severe cases of Variola such as

this.
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FIGURE 5.

The sketch represents different types of nucleated red
corpuscles encountered in a case of moderately severe
Smallpox. These cells which came under observation dur
ing theleucocyte count were sketched as they occurred,
and placed together in an imaginary microscopic field.
Attention is drawn to thevariety of forms which the nu-
cleus has assumed in these cells.

Film fixed bj' heat. Hhrlich’s triacid fluid.



FIGTJKR *.

Blood from severe case complicated with haemorrhages.

The sketch represents the extreme forms of leucocyte de-
generation encountered in several microscopic fields.

The polymorpho-nuclear cells show fragmentation of nucleu
loss of neutrophile granules, and the occurrence of vacu-
oles. A fragment of an eosinophile cell is represented
in the lower right hand portion of sketch. Free nuclear
masses or bodies composed of a minute spherical nucleus
with delicate envelope of protoplasm were also frequently
encountered in this case.

Film fixed by heat. Flrrlich's triacid fluid.
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FIGURE 5.
Figh power drawing of the appearances presented at an
early papular stage of the Variolar eruption. The epith
elium is increased in its vertical diameter. | This is
due partly to the existence qf a localised oedematous
condition in the cells of the mesial prickle layer and
partly to swelling and vacuolation of the cells of the
Malpighian layer,. In the former situation an area -rill
e observed in whiéh the cells are slightly swollen with
indefinite borders . and with impateed nuclear staining.

In some of these also a considerable enlargement of the

peri-nuclear space has ocrurred. It is in this zone

that the earliest sign of vesicle-formation takes place.
Peri-niiclear vacuolation is noticeable to a marked degree

in a few of the cells of the lMalpighian layer. Immeds. .

-iately beneath this layer a series of minute irregular

spaces are noted, These represent lymphatic spaces dis-
tended with fluid. In some of these at the apex of the
papilla represented in the centre are a few minute def-‘’
in&mely rounded bhodies of variable sigze staining rather
faintly with the nucleér'dye. These, which agrsee with
the description of PfeiffeTQparasite in Vaccinia and
Variola are scarcely to be explained as degeneration pro=
ducts of altered cell-plasm or fragmented nuclei at such

an early stage of the eruptive phenomena,
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FIGURE 6.

The photograph illustrates the histology of a comparative
ly early Variolar vesicle. The vesicle is situated in
the mesial prickle zone, and is formed as described else-
vrhere, by the coalescence of cells which have undergone
reticular collienation. The septa formed by the per-
sistent mantles of such cells are clearly visible as
delicate lines sometimes preserving the outline of swol-
len cells.

The condition of the Malpighian layer beneath
the vesicle is well shown. Some of its cells are swol-
len, while others are seen to be considerably narrowed
and elongated. The almost complete absence of leucocyte

infiltration in the hypoderm will also be noted.
65 Diam.



FIGURE 7.

Microphotographs showing nature of epithelial changes at
the margin of Variolar vesicle.

In that under medium power (to the 1left) the pro-
liferating cells of the Malpighian layer are seen, and
also the clear vesicular condition of the cells in the
prickle zone. The presence of a small secondary vesicle
in this zone may also he noted. The amount of leucocyte
infiltration at the periphery of the vesicle is slight.

The photograph to the right (under high power

lens) represents the mesial prickle zone in the same
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field as thét from which the other photograph is taken.
The vesicular condition: of the celle with their crescentic
or fragmented énd granular nuclei is well seen.

¥Yere and there the presence of minute "bodies"

~in the peri-nuclear vacuole can be made out.
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FIGURE 8.

Margin of Variolar "pustule" illustrating the very moder-
ate leucocyte infiltration which occurs at the periphery
of the Element and also the somewhat sparsely cellular
character of the contents in some cases.

In the cavity of the smaller vesicle to the right
a multi-nucleated cell with peripherally arranged nuclei
is visible. Such cells occur very rarely in the Variolar
eruption, though they appear to be more common in Varicel-

la.
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FIGTIKF1 9.

General low-power microphotograph of Variolar pustule, 9th
day.

The deeper layers of the epithelium are observed
to he considerably broken up beneath the pustule, vrhich,
in this instance, is a comparatively simple cavity. It
is notevrorthy that although the element represented con-
tained Streptococci (See Figs. IB- ) the cellular element

present is comparatively scanty.
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FIGURE 10.
Photograph (35 diam.) shoeing general relations of the
pustule to the skin at the 9th day. The comparatively
simple nature of the cavity, wvdiich is traversed complete-
ly b:/ only two or three strands of epithelial cells, is
well seen. Indications of the finer septa may also be
obtained. The epithelium of the Malpighian layer, which
is almost completely destroyed below the centre of the
pustule, 1is in a state of activity at the margins where it

appears darker in the photograph.
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FIGUEE 11.

Photograph (17 diam.) showing two pustules which have
coalesced in a semi-confluent case, accompanied by hae-
morrhages. The Malpighian layer beneath the centre of
the conjoined elements is completely destroyed. This
situation (represented as darker in the photograph) is
the seat of a subcutaneous haemorrhage with infiltration
of the surrounding tissues with blood corpuscles. The
complete destruction of the superficial parts of a hair
follicle (as seen on the left) is not observed except in

severe cases.



206.

FIGTUTR 12.

The photograph illustrates the appearances seen in a vesi-
cle in which healing has commenced. The formation of a
thin corneous zone at the base of the vesicle is observed
(indicated in the photograph by a thin dark line surmount-
ing the cushion of epithelium beneath the vesicle).

In the particular section (which is one of a
series) from which the photograph is taken, the epithelial
laminae traversing the vesicle are of considerable volume.

Surmounting the old corneous layer over the sum-
mit of the vesicle, the remains of the '"scab*' or crust are
apparent.

25 diam.
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FIGURE 13.

Photograph (35 diam. ) showing the more or less continuous
destruction of the shin which occurs in a confluent case
of Variola. The mesial prickle layer is transformed into
a series of irregular vesicles which generally extend t
throughout the entire thickness of the skin. The contin-
uity of the Malpighian layer is very much interrupted and
there are areas of leucocyte infiltration and necrosis ex-

tending for a considerable distance into the hypoderm.
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FICURE 14,

High power drawing of skin and subcutaneous tissue from a
case of true haemorrahgic $Smallpox. The haemorrhage has
occurred beneéth the skin which is fres from eruptive man-
ifestations. A general oedematous swelling however ol
the cells of the mesial prickle zone will be noted. The
striking feature is the presence of large numbers of deep-
ly stained bodies of great variation in size and of irregu
larity in form which are apparently insinuating their way
between the epithelial cells., While many of the larger
are doubtless derived from nuclear fragmentation of leu-
cocytesis associated with the haemorrhage, the more minute
are indistinguishable from the "bodies"™ represented in the
lymph-spaces beneath the early developing vesicle in Figb.

It will be at once apparent that such bodies are
not to any extent derived from the epithelium because (1)
they are primarily sub-epithelial in position and (2) the
epithelium is practically free from desiructive changes.
Nor do 1 think they are entirely explicable as leucocyie
débris. llore than.this my observations do not vermit me
to say. The suggestion maf be expressed however, that
in such collectionsfprotozoan parasite may yet be found.
It is these situations in haemérrhagic cases that I ine
cline to think offer the best prospects for its cultiva-

tion.
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PIGURE 15,
The features represented in this figure are similar to
those of the preceding. They are reprodueed Irom a
section of the skin of the forearm (Case No.1l6 Section 1)
A general oadematous condition of the skin, more marked
in the !Malpighian layer will be noted. There are also
several small vesicles of irrégular fform dn the mesial
prickle zone, Large numbers of minute deeply stained
bodies are observed heneath the llalpighian layer = in
this case not so obviously asociated with a haemorrhage
into the hypoderm. Many of these may be observed inside
the swollen cells, as represented more clearly in the
following figure. Others however are inter-cellular,
and these appear to gradually make their way to the sur-

face of the skin,




FIGURE 16.

The sketch represents the swollen zone of epithelial
cells at the margin of an extending Smallpox vesicle.
Some of the cells are "ballooned" out by a large vesicle
Many show rounded or oval bodies aggregated round the
nucleus and stained very deeply. These are sometimes
intra-cellular in position, but more rarely. It is sur
mised that these are not entirely cellular or nuclear
products, but that some represent the parasitic amoeboid
bodies described by Pfeiffer and others.

The somewhat abrupt transition to the narrow
eleidin layer is represented.

Section stained in Carbol-thionin blue.
Camera lucida drawing. Zeiss 1/12" homog. immers?with

Compens. Ocular. About 1000 diam.
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FIGURE 17.

Smallpox pustule (Infant) 10th day. Section shows in-
vasion of pustule by Staphylococcus Pyogenes Aureus.

The organism is applied to the surfaces of epithelial
laminae etc, and appears to be multiplying along these.
Note the insignificant leucocyte infiltration present -

chiefly visible on right hanci side of drawing;.,

Camera Lucida Drawing. Zeiss' objective BB. Eyepiece

No. 3. 170 diam.
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FIGURE 18.

ITicrophotograph showing the presence of Streptococci in
Variolar pustule. They are abundant in the marginal

parts of the pustule on the right side.

Photograph of Streptococci in pustule (from same prepara

tion as the preceding.) x 1000 Diam.
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FIGUK33 19.

High power microphotograph from the middle of the base of
a series of small vesicles in a confluent case with sub-
epithelial haemorrhages. In the upper part of the photo-
graph the lover margin of the Malpighian layer can be seen
- though somewhat indefinitely.

A large number of minute deeply stained ,bodies,
can be seen apparently making their way towards and into
the Malpighian layer. Between these the outlines of red

corpuscles may be discerned.
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FIGURE HO.
Drawing from film preparation representing contents of
early pustule. Case No.3. 7th day of illness. The
forms represented include (a) red corpuscles, (b) degen-
erated polymorpho-nuclear 1leucocytes, (c) altered epith-
elial cells and (d) free nuclear masses of minute size,
with or without a surrounding envelope of protoplasm.

Haemalum. .Tosine,
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FIGURE 21.
Appearances presented by degenerated polymorpho-nuclear
leucocj'tes in film preparation from. Vesicle.
Severe case, 8th day of disease. Fixed wet in HgCl2.

Haemalum and Fosine.



FIGURE 22.

Drawing from film-preparation from contents of Vesicle.
Case No. 8. 11th day. Carbol-Thionin blue.

Numerous degenerated poljnnorpho-nuclear leuco-
cytes are represented, as well as occasional red corpus
cles (faint greenish yellow in colour). Several small
mononuclear cells are also to be noted, as well as alte

ed epithelial cells.
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FIGURE 25.

The drawing represents the contents of a Varicellar
vesicle as seen in film-preparation, and is introduced

so that its components may be compared with those of a

Variolar vesicle. The close similarity of the two will
be noted at once. As in the latter the cells represented
are

Degenerated polymorpho-nuclear leucocytes. Red blood
corpuscles. Hyaline cells of both' classes. Altered
epithelial cells. In addition intra-cellular inclusion

of both red corpuscles and poljnnorpho—nuclear cells was

observed and is represented.
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FIGURE 24.
Photograph (35 diam.) of section of liver from a case of
haemorrhagic Smallpox. The general fatty metamorphosis
of the tissue is a striking feature. The presence of
cellular infiltration of the connective tissue in the

portal areas may also be detected.



FIGURE 25.
Drawing of hepatic portal area, showing infiltration of
lymphocytes between the connective tissue fibrillae of
the portal tract. Amongst these cells are oneor two
nuclei of larger size - apparently those of degenerated

liver cells. About 400 diam.
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FIGURE 26.
Photograph (120 cliam.) of section of Kidney from case of
severe Variola. The field represented includes two of
the straight vessels (dilated veins) of the pyramid, sur-
rounded by dense leucocyte infiltration. The tubules on
the right side of the field have suffered considerable
compression, while the Epithelium of those on the left is

granular in appearance and indefinite in outline.



